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PREFACE. 



Fbookbss and improYement charactesize almost eyery art and 
science; and within the last few years the science of Arithmetic has 
received many important additions and unprovementsy which have 
• appeared from time to time successively in the different treatises pub- 
lished upon this subject. • 

In the preparation of this work it has been the author's aim to com- 
bine, and to present in one harmonious whole, all these modem im- 
provements, as well as to introduce some new methods and practical 
operations not found in other works of the same grade ; in short, to 
present the subject of Arithmetic to the pupil more as a science than 
an art; to teach him methods ff thotight^ and how to reaaon^ rather 
than whmt t9 d^i to give unity, system, and practical utility to the 
science and art of computation. 

The author believes that both teacher and pupU should have the 
privilege, as well as the benefit, of performing at least a part of the 
thinking and the lakor necessary to the study of Arithmetic ; hence 
fihe present work has not been encumbered with the multiplicity of 
« notes," « suggestions," and superfluous operations so common to 
most Practical Arithmetics of the present day, and which prevent the 
cultivation of that self-reliance, that clearness of thought, and that 
vigor of intellect, which always characterize the truly educated mind. 

The autl^ claims for this treatise improvement upon, if. not superi- 
ority over, otben of the kind m Ihe foUowing particulars, viz. : In 
the miBehmnical and iyp9$raphicod style of the works the open and 
attractive page ; the progresaive and acienti/h arrangement of the 
mthfeets; cleameaa and conciaeneaa of dejinitiona; JtiBneaa and occtt- 
racg in the new and improved methoda of qperationa and analyaea; 
^reoU^ amd perapicuity of rtdea; and in the very large mmber ef 
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exan^flei prepared and anrmtffed with epeeial reference to their pn»> 
tieal vHUt^, and ikebr adaptation io the real kutineee of active Ufi^ 
The answers to a part of the examples have been omitted, that the 
learnt may acquire the discipline resoltiilg from 'verifying the opera*- 
tions. 

Particular attention is incited to impr o vem ents in the subjects of 
Common DiyiBors, Multiples, Tractions, Percentage, Interest, Plropor- 
tion, Analysis, Alligation, and the Hoots, as it is belieTed these 
articles contain some practical features not common to other authors 
npoQ these subjects. 

It is not claimed that this is a peifect work, for perfection is impossi- 
ble ; but no effort has been spared to present a clear, scientific, com* 
prehensive, and complete system, sufficiently full for the business man 
and the scholar; not encumbered with imnecessary theories, and yet 
cdfaibining and sjrstematizing real improvements of a practical and 
tiseM nature. How nearly this end has been attained the intelligent 
and experienced teacher and educator must determine. 
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PRACTICAL ARITHMETIC. 



DEFINITIONS. 



1. ttaiaiillty is any thing that can be increased, dimimshedy 
or measared. 

ft. Kathfimatios is the science of quantity. 

3. A Vuit is one, or a single thing. 

4* A Biunher is a unit, or a collection of units* 

5. An Integer is a whole number. 

6. The TTnit of a Number is one of the same kind oi 
name as the number. Thus, the unit of 23 is 1 ; of 23 dollars, 
1 dollar ; of 23 feet, 1 foot. 

7« Like Numbers have the same kind of unit Thus, 74, 
16, and 250 ; 7 dollars and 62 dollars ; 19 pounds, 320 pounds, 
and 86 pounds ; 4 feet 6 inches, and 17 feet 9 inches. 

8. An Abstract Number is a number used without refer- 
ence to any particular thing or quantity. Thus, 17 ; 365 ; 8540. 

9. A Concrete Number is a number used with reference 
to some particular thing or quantity. Thus, 17 dollars ; 365 
days ; 8540 men. 

Notes. 1. The unit of an abstract number is 1, and is called Unity, 

2. Concrete niunbers are, by some, called Dewminate Numbers 
Denomination means the name of the unit of a concrete niunber. 

10. Arithmetio is the Science of numbers, and the Art of 
computation. 

11. A Sign is a character indicating an operation to be 
performed. 

13. A Eule is a prescribed method.of performing an op- 
eration. ^ 

Define quantity. Mathematics. A unit. A number. An integer. 
The unit of a number. Like numbers. An abstract number. A 
concrete number. The imit of an abstract number. Denominate 
numbers. Arithmetit. A sign, or symbal. A rule. 
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NOTATION AND NUMERATION. 

18« Hotation is a method of ii^rtAfn^ or expressiiig numbers 
bj characters ; and, 

14 • HumaratioiL is a method of reading numbers expressed 
bj characters. 

\Sm Two systems of notation are in general use-— the 
Roman and the Arabic. 

NoTB. The Boman Notation is sapposed to have been first used 
. by the Romans; hence its name. The Arabic Notation was intro- 
duced into Europe by the Arabs, by whom it was supposed to have 
been inyentedtr '^ut iuTestigations have shown that it was adopted by 
them about 600 years ago, and that it has been in use among the Hin- 
doos more than 2000 years. From this latter fact it is sometimes 
called the Indian Notation, 

THE BOMAN KOTATIOK 

16. Employs seven capital letters to express* numbers, 
thus : 

Letters, IV X L C DM 

Values, one, flve* ten, fifty, ^uSSJed, hundnd, thouLd. 

17« The Roman notation is founded upon five principles, 
as follows : 

1st. Repeating a letter repeats its value. Thus, 11 repre- 
sents two, XX twenty, CCC three hundred. 

2d. If a letter of any value be placed after one of greater 
value, its value is to be united to that of the greater. Thus, 
XI represents eleven, LX sixty, DC six hundred. 

3d. If a letter of any value be placed beft>re one of greater 
value, its value is to be taken ftrom that of the greater. Thus, 
IX represents nine, XL forty, CD four hundred. 

^ne notation. Numeration. What systems of notation are now 
-jral use ? From what are their names derived ? What are used 
ess numbers in the Koman notation ? What is the value of each i 
is the first principle of combination ? Second ? Third ? 



NOTATION AND mTMERATION. § 

4tii. If a letter of any value be placed between two letters, 
each of greater value, its value is to be taken Jrom the united 
value of the other two. Thus, XIV represents fourteen, 
XXIX twenty-nine, XCIV ninety-four. 

5th. A bar or dash placed over a letter increases its value 
one thousand fold. Thus, V signifies five, and V five thoii- 
sand ; L fifty, and L fifty thousand. 



TABLE OF BOICAK KOTATTOK. 



I is 


One. 


XX 


is Twenty. 


n « 


Two, 


XXI 


« Twenty-one. 


TTT '« 


Three. 


XXX 


« Thirty. 


IV " 


Four. 


XL 


" Forty. 


V « 


Five. 


L 


« Fifty. 


VI « 


Six. 


TX 


" Sixty. 


vn « 


Seven- 


TXX 


« Seventy. 


vin « 


Eight 


LXXX 


" Eighty. 


IX « 


Nine. 


xc 


" Ninety. 


X " 


Ten. 


c 


** One hundred. 


XI " 


Eleven- 


cc 


" Two hundred. 


xn « 


Twelve. 


D 


*' ^ive hundred. 


xm « 


Thirteen. 


DC 


« Six hundred. 


XIV " 


Fourteen. 


M 


" One thousand, [dred. 


XV « 


Fifteen. 


MC 


'' One thousand one hun- 


XVI « 


Sixteen. 


MM 


** Two thousand. 


xvn " 


Seventeen. 


X 


" Ten thousand. 


xvm « 


Eighteen. 


C 




XTX « 


Nineteen. 


M 


" One million. 



Note. The system 
purposes of numerical 
numbering of chapters 



of Roman notation is not well adapted to tba 
calculation; it is principally confined to the 
and sections of books, public docmnents, &c. 



Express the following numbers by letters : 

1. Eleven. Ans. 

2. Fifteen. Am. 



XI. 



Fourth ? Fifth ? Repeat the table. WbsX is the value of LVII ? 

CLXxin? xcvm? oDxxxn? xcix? dcxix? 

?MDCCXLIX? MDXXVCDLXXXrX? To what \ises is the 
Roman notation now principally confined ? 
1* 
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8, Twenty-five, 

4 Thirty-nine. 

5. Forty-eight 

6. Seventy-seven. 

7. One hundred fifty-nine. 

8. Five hundred ninety-four. 

9. One thousand five hundred thirty-eight 

10. One thousand nine hundred ten. 

11. Express the present year. 

THB AHABIC NOTATION 

18* Employs ten characters or figures to express numben. 
Thus, 
Figures, 123 45 67^8 9 

Names and ") °*^^* ^"^f *^^ three, four, flye, aix, MTen, eight, Bine. . 
Talues,' 5 elpL, 

10* The first character is called naughty because it has no 
value of its own. The other nine characters are called signifi 
icant JigureSy because^'each has a value of its own. 

30* The significant figures are also called Digits, a word de- 
rived from the Latin term digitus, which signifies ^n^er. 
31* The naught or cipher is also called nothing^ and zenh 

The ten Arabic characters are the Alphabet of Arithmetic, 
and by combining them according to certain principles, all 
numbers can be expressed. We will now examine the most 
important of these principles.* 

93* Each of the nine digits has a value of its own ; heaca 
any number not greater than 9 can be expressed by one 
figure. 

* Fractional and dedmal notation, and the notation of compound nomben, wili be 
discussed a their appropriate places. 

What are used to express numbers in the Arabic notation ? IVhat 
IB the value of each ? What general name is given to the significant 
figures } Why } Numbers less than ten, how expressed ? 



7 tens, 


Stens, 


9teii8, 


or 


or 


or 


eeyeaty, 


eighty, 


ninety. 


70; 


80; 


90. 
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dS* As we have no single character to represent ten, we 
express it bj writing the unit, 1, at the left of the cipher, 0, 
thus, 10. In the same manner we represent 

2 tens, 3 tens, 4 tens, 6 tens, 6 tens, 

or or or or or 

twenty, thirty, forty, fifty, sixty, 

20; 30; 40; 50; 60; 

34:* When a number is expressed by two figures, the right 
hand figure is called units^ and the left hand figure tens. 

We express the numbers between 10 and 20 by writing 
the 1 in the place of tens, with each of the digits respectively 
in the place of units. Thus, 

eleren, twelve, thirteen, foorteeD, fifteen, dxteeii, mnatUin, efghteen, nineteen, 

11, 12, 13, 14, 15, 16, 17, 18, 19. 

In like manner we e;cpress the numbers between ^0 and 
30, between 30 and 40, and between any two-successiye tens. 
Thus, 2r, 22, 23, 24, 25, 26, 27, 28, 29, 34, 47, 56, 72, 93, 
The greatest nigaiber that can be expressed by two figures 
is 99. 

as. We express one hundred by writing the unit, 1, at the 
left hand of two ciphers, pr the number 10 at the left hand of 
pne cipher; thus, 100.. In like manner we write two hun- 
dred, three hundred, &c., to nine hundred. Thus, 

one two three four ^ye si^ seyen eight nini9 
hundred, hundred, hundred, hundred, hundred, hundred, hundred, hundred, hundred, 

100, 200, 300, 400, 500, 600, 700, 800, 900, 

36* When a number is expressed by three figures, the 
right hand figure is called units, the second figure tens, an^ 
the left hand figure hundreds. 

As the ciphers haye, of themselyes, no yalue, but are always 
used to denote the absence of yalue in the places they occupy, 

Tens, how expressed ? The right hand figure called what ? Left 
hand figure, what ? What is the greatest number that can he expressed 
by two figures ? One hundred, how expressed ? When numbers ajre 
expressed by three figures, what naJnes are ^y^ to each } 
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xre express tens and unite with hondreds, bj Iprriling, in phea 
4jf the cipkers, the numbers representing the tens ^d units* 
To express one hundred fifty we write 1 hundred, 5 tens, and 
units; thus, 150. To express seven hundred ninety-tw*^ 
we write 7 hundreds, 9 tens, and 2 unite ; thus. 



7 9 2 

The greatest number that can be expressed bj tkree figareft 
is 999. 

EXAKPLES FOR PBACTIGS* 

1. Write one hundred twenty-five. 

2. Write four hundred eighty-three. 
8. Write seven hundred sixteen. 

4. Express by figures nine hundred. ^ - 

5. Express by figures two hundred nmety. 

6. Write eight hundred nine. 

7. Write five hundred five. 

8. Write five hundred fifty-seven. 

SJ7. We express one thousand by writing the unit, 1, at 
the teft hand of three ciphers, the number 10 at the left hand 
of two ciphers, or the number 100 at the left hand of one 
cipher; thu.^ 1000. In the same manner we write two 
thousand, three thousand, &c., to nine thousand ; thus, 

one two three four five six seven eight nine 

thouHmd, thoniaad, (honsand, tliougand, thousand, thousand, thousand, thousand, thousand. 

1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000. 

28. When a number is expressed by four figures, the 
places, commencing at {he right hand, are units, tens, hundreds^ 
thousands. 

Use of the cipher, what ? Greatest number that can be expressed by 
three figures ? One thousaad, how expressed \ How many figpres 
ased ? Names of each ? 
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To express hundreds, tei», and units with thousands, wo 
write in each pkee the figure indicating the number we wish 
to express in that place. To write four thousand two hun- 
dred sixtyniine, we write 4 in ib^ place of thousands, 2 in the 
place of hundreds, 6 in the plaoo of tens, and 9 in the place of 
units; thus> 

. 4 




6 9 

The greatest number that can be expressed hjfaur figures 
is 9999. 

EXAMPLES FOB PRACTICE. 

Express the following numbers by figures : — 

1. One thousand two hundred. 

2. Five thousand one hundred sixty. 

3. Tlfree thousand seven hundred forty-one. 

4. Eight thousand fifty-six. 

5. Two thousaiMl ninety. 

6. Seven thousand nine. 

7. One thousand one. 

8. * Nine thousand four hundred twenty-seven. 

9. Four thousand thirty-five. 

10. One thousand nine hundred four. 
Bead the following numbers : — 

11. 76; 128; 405; 910; 116; 8416; 1025. 

12. 2100; 5047; 7009; 4670; 8997; 1001. 

90« Next to thousands come tens of thousands, and next 
to these come hundreds of thousands, as tens and hundreds 
come in their order after units. Ten thousand is expressed 
by removing the unit, 1, one place to the left of the place 

Greatest nximber expressed by four fig:ure8 ? Tens of thousands, how 
szpresied? Hundreds- of thouaanids? 
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of thousands, or by writing it at the left hand of four ci- 
phers; thus, 10000; and one hundred thousand is expressed 
by removing the unit, 1, still one place further to the left, or 
bj writing it at the left hand of five ciphers ;tiiuS| 100000. 
We can express thousands, tens oi thousands, and hundreds of 
thousands in one number, in the same manner as we express 
units, tens, and hundreds in one number. To express five 
hundred twenty-one thousand eight hundrSd three, we write 5 in 
the sixth place, counting from units, 2 in the fifth place, 1 in 
the fourth place, 8 in the third place, in the second place, 
(because there are no tens,) and 3 in the place of units; 
thus, ^ 




The greatest number that can be expressed bj ^ve figures 
is 99999 ; and by six figures, 999999, 

EXAMPLES FOR FRACTICB, 

Write the following numbers in figures : — 

1. Twenty thousand. 

2. Forty-seven thousand. 

3. Eighteen thousand one hundred. 

4. Twelve thousand three hundred fifty. 

5. Thirty-nine thousand five hundred twenty-two. 

6. Fifteen thousand two hundred six. 

7. Eleven thousand tf^enty-four. 

8. Forty thousand ten. 

9. Sixty thousand six hundred* 

10. Two hundred twenty thousand. 

11. One hundred fifty-six thousand. 

^ 2. Eight hundred forty thousand three hundred. 

■ ■ >■ III.' . ... M — ♦ '>^ 

Greatest number expressed by five figmret } Six figures } 
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Id. Five himdred one thousand nine hundred aixty^onr. 

14. One hundred thousand one hundred. 

15. Three hundred thirteen thousand three hundred thir- 
teen. 

16. Seven hundred eighteen thousand four. 

17. One hundred thousand ten. 
Bead the following numbers : — 



18. 


5006; 


12304; 


96071} 


5470; 


203410. 


19. 


S6741 ; 


400560; 


13061; 


49000; 


100010. 


20. 


200200; 


75620 ; 


90402; 


218094; 


100101. 



For conyenienee in reading large numbers, we may point 
t]iem offy by commas, into periods of three figures each, count- 
ing from the right hand or unit figure. This pointing enables 
us to read the hundreds, tens, and units in each period with 
i&dlity. 

30, Next above hundreds of thousands we have, succes- 
sively, units, tens, and hundreds of millions, and then follow 
units, tens, and himdreds of each higher name, as seen in the 
following 

NUMERATION TABLE. 



I i i i i 

o o 

I I i 



OOO O O QO OO 

"^-^-^ /'XA•^ />JV-rN /r>hA-/^ /^»bA•^ /vAx% /^vAx% /^»bA•^ /'N*A•^ 



I§5l§5ll5l?5lllll5llll§5l1 
9 8,765,43 2,10 9,8 76,5 5 6,78 9,012,3 45 

N^VV» <^>V>^ V-^^rv/ v>'V>^ \^W^<^ V-rvv^' y^V>^ V>VO V^VXi/ 

9lnth eigbth seventh sixth fifth fourth third second fint 
period, period, period, period, period, period, period, period, period. 

How may figures be pointed off? One million, how expressed? 
Next period above millions, what } GKve the name of each successivt 
period. 
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NoTB. This is called the Fienoli method of pointing off Hm peri^ 

odj|, oad is the one in general use in this country. 

31* Figures occupTing different places in a number, aa 
units, tens, hundreds, &c, are said to express different orden 
of units* 

Simple units are called units of tbe^rs^ order. 

Tens « « « « "^ second «" • 

Hundreds « « u u a f^^d « 

Thousands « « u u u f^^th « 

Tens of thousands « ** « « « //ft « - 

and so on. ' Thus, 452 contains 4 units of the third order, 5 
units of the second order, and 2 units of the first order. 
1,030,600 contains 1 unit of the seventh order, (millions,) S 
units of the fi:fth order, (tens of thousands,) and 6 units of the 
third order, (hundreds.) 

EXAMFLES FOi( PSACTICE. 

Write and read the following numbers :->*- 

1. One unit of the third order, four of the second. 

2. Three units of thb fiflh order, two of the third, one of the 
first 

8. Eight units of the fourth order, five of the second. 

4. Two units of the seventh ordei:, nine of the sixth, four 
of the third, one of the second, seven of the first. 

5. Three units of the sixth order, four of the second. ^ 

6. Nine units of the eighth order, six of the seventh, three 
of the fifth, seven of the fourth, nine of the first 

7. Four units of the tenth order, six <^ the eighth, four of 
the seventh, two of the sixth, one of the third, five of the sec^ 
ond. 

8. Eight units of the twelfth, order, four of the eleventh, six 
of the tenth, nine of the seventh, three of the sixth, five of the 
fifth, two of the third, eight of the first. 



Units of different orders axe what } 
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S9« From the foregoing expibnatioiid and iUostrations, we 
derive several important principles, which we #ill now pre- 
Bent. 

Ist. Figures have two values, Simple and Local. 

The Simple Yalue of a figure is its value when taken alone; 
ihus, 2, 5, 8. 

The Local Value of a figure is its value when used with an- 
other figure or fibres in the same number ; thus, in 842 the 
simple values of the several figures are 8, 4, and 2 ; bul^ the 
local valuer of the 8 is 800 ; of the 4 is 4 tens, or 40 ; and of 
the 2 is 2 units. 

Note. When a figure occupies units' place, its simple and local 
values are the same. 

2d. A digit or figure, if used in the second place, expresses 
tens ; in the third place, hundreds ; in the fourth place, thou- 
sands ; and so on. 

8d. As 10 units piake 1 ten, 10 tens 1 hundred, 10 hun- 
dreds I thousand, and 10 units of any order, or in any place, 
make one unit of the next higher order, or in the n/ext place 
at the left, we readily see that the Arabic method of notation 
is based upon the following 

TWO GENERAL LAWS. 

I. The different orders of units increase from right to lefty 
and decrease from left to right ^ in a tenfold ratio, 

II. Every removal of a figure one place to the lefty increases 
its local value tenfold ; and every removal of a figure one place 
to the righty diminishes its local value tenfold. 

Thus, 

6 is 6 units. 
60 is 10 times 6 units. 
600 is 10 times 6 tens. 
600d is 10 times 6 hundreds. 
60000 is 10 times 6 thousands. 

First principle derived? What is the simple value of a figure? Local! 
Second principle } Third ? First law of Arabic notation ? Second ? 
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4iIl Thelocalvaltie of a figure depends upon its place from 
units of the first order, not upon the value of the figures at the 
right of it. Thus, in 425 and 400, the value of the 4 is the 
same in both nand)ers, being 4 units of the third order, or 4 
hundred. 

NoTB. Care should be taken not to mistake the loeal value of a 
figure foir the value of the whole number. For, although the value of 
the 4 (hundreds) is the same in the two numbers, 425 and 400, the yalue 
•of the whole of the first number is greater than that of the second. 

5th. Every period contains three figures, (units, tens, and 
hundreds,) except the left hand period, which sometimes con- 
tains only one or two figures, (units, or units and tens.) 

33* As we have now analyzed all the principles upon 
which the writing and reading of whole numbers depend, we 
wiU present these principles in the form of rules. 

RULE FOR NOTATION. > 

I. Beginning at the left hand, wriU the figuru belonging to 
the highest period. 

U. Write the hundreds^ tehe, and unite of each sueceesive 
period in their order, placing a cipher wherever an order of 
units is omitted. 

RULE FOR NUMERATION. 

L Separate the number into periods of three figures each, 
commencing at the right hand. 

II. Beginning at the left hand, read each period separately, 
and give the name to each period, except the last, or period 
of units. 

34. Until the pupil can write numbers readily, it may be 
well for him to write several periods of ciphers, point them off. 
over each period write its name, thus. 

Trillions, Billions, Millions, Thousanas, Units. 

000, 000, 000, 000^ 000 



Fourth principle ? What caution is given ? Fifth principle ? Rule 
for notation ? Numeration ? 
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and then write the given numbers underneath^ in iheir appro- 
priate places. 

EXERCISES IN NOTATION AND NUMERATION. 

Express the following numbers by figures : — 

1. Four hundred thirty-six 

2. Seven thousand one hundred sixty-four. 
8. Twenty-six thousand twenty-six. 

4. Fourteen thousand two hundred eighty. 

5. One hundred seventy-six thousand. 

6. Four hundred fifty thousand thirty-nine. 

7. Ninety-five million. 

8. Four hundred thirty-three million eight hundred sixteen 
thousand one hundred forty-nine. 

9. Nine hundred thousand ninety. 

10. Ten million ten thousand ten hundred ten. 

11. Sixty-one billion five million. 

12. Five trillion eighty billion nine million one. 

Pomt o£r, numerate, and read the following numbers : — 



18. 


8240. 


17. 


1010. 


21. 


37000S. 


14. 


400900. 


18. 


57468189. 


22. 


9400706842. 


15. 


808. 


19. 


5628. 


28. 


88429526. 


16. 


60720. 


20. 


850026800. 


24. 


74268113759. 



25. Write seven million thirty-six. 

26. Write ^ve hundred sixty-three thousand four. 

27. Write one million ninety-six thousand. 

28. Numerate and read 9004082501. 

29. Numerate and read 2584503962047. 

30. A certain number contains 3 units of the seventh order, 
6 of the fifth, 4 of the fourth, 1 of the third, 5 of the second, 
and 2 of the first ; what is the number ? 

31. What orders of units are contained in the number 290648 ? 

32. What orders of units are contained in the number 
1037050? 
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ADDITION, 

MENTAL l^EBGISES. 

SS« 1. Henry gave 5 dollars for a vest, and 7 dollars for 
a coat ; how much did he pay for both? 

Analysis. He gave as many dollars as 5 dollars and 7 dollars, 
which are 12 dollars. Therefore he paid 12 dollars for both. 

2. A fanner sold a pig for 3 dollars, and a calf for 8 dol- 
lars ; how much did he receive for both ? 

3. A drover bought 5 sheep of one man, 9 of another, and 
3 of another ; how many did he buy in all ? 

' 4. How many are 2 tod 6? 2 and 7? 2 and 9 ? 2 aiid 8? 
2 and 10? 

5. How manytare 4 and 5 ? 4 and 8 ? 4 and 7 ? 4 and 9 ? 

6. How many are6and4? 6 and 6? 6 and 9? 6 and 7? 

7. How many are 7 and 7? 7 and 6? 7 and 8? 7 and 10? 
7 and 9? 

8. How many are 5 and 4 and 6? 7 and 8 and 6? 6 and 9 ' 
and 5? 

SO* From the preceding operations we perceive that 
Addition is the process of uniting several numbers of the 

same kind into one equivalent number. 
37. The Sum or Amount is the result obtained by the 

process of addition. 

38* The sign, +' ^ called jtrfuf, which signifies mare. 
When placed between two numbers, it denotes that they are 
to be added; thus, 6 -f- 4, shows that 6 and 4 are to be added. 

39. The sign, = , is called the sign of equaUty. When 
placed between two numbers, or sets of numbers, it signifies 
that they are equal to each other; thus, the expression 
6 + 4 = 10, is read 6 plue 4 is equal to 10, and denotes that 
the numbers 6 and 4, taken together, equal the number 10. 

Define addition. The sum or amount? Sign of addition? Of 
equality? 



AI>I>ITION. SI 

CASE I. ^ 

40. When the amoiuit of each oolimm is less 
than 10. -^ 

1. A farmer sold some haj for 102 dollars, six cows for 
162 dollars, and a horse for 125 dollars ; how much did he re- 
ceive for all ? . . 



OFEBATION. AsAhYBiB, We arrange the numbers so 
4 rf that miits of like order shall stand in the 

||§ same colmnn. We then add the columns 

102 separately, for conTenienoe commencing at 

162 ^ Tight hand, and write each result under 

'125 ^® column added. Thus, we have 5 and 2 

and 2 are 9, the sum of the units ; 2 and 6 

Aimrant, 989 are 8, the sum of the tens ; 1 and 1 and 1 

are 3, the sum of the hundreds. Hence, ^he 

entire amount is 8 hundreds 8 tens and 9 units, or 389, the Answer. 

XXAMPLES FOB PRACTICE. 



(2.) 
pondiL 
132 . 


(3.) 

rodi. 

245 


(4.) 

tmtM. 

812 


(5.) 

day*. 

437 


243 


321 


243 


140 


324 

Jns. 699 


132 


412 


821 



6. Whatisthe8nmofl44, 821, and232? Ans. 697. 

7. What is the amount of 122, 338, and 401 ? Ans. 856. 

8. What is the sum of 42, 103, 321, and 32? Ans. 498. 

9. A drorer bou^t three droves of sheep. The first con- 
tained 230, the second 425, and the third 340; how many 
sheep did he buy in all ? ' Ans. 995. 

CASE n. 

41. When the amouat of any column equals or 
exceeds 10. 

1. A merchant pays 725 dollars a year for the rent of a 
Case I is what } Qrre explanation. Case n is what } 



( 


OPERATION. 




lil 




725 


• 


475 




867 


SoiiioffheQiiitf, 


17 


8amofUl0telli^ 


15 


BomoftbAhaiidradB, 


14 


Total amount, 


1567 
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Store, 475 dollars for a clerk, and 867 dollars for other ex- 
penses; what 18 the amount of his expenses? 

Analysis. Arranging the num- 
hen as in Case I, we first add the 
column of units, and find the sungi 
to be 17 units, which is 1 ten and 
7 units. We write the 7 units m 
the place of units, and the 1 ten in 
the place of tens. The sum of the 
figures in the column of tens is 15 
tens, which is 1 hundred, and 6 
tens. We write the 5 tens in the 
place of tens, and the 1 hundred in 
- the place of hundreds. We next 
add the column of hundreds, and find the sum to be 14 hundreds, 
which is 1 thousand and 4 hundreds. We write the 4 hundreds in 
the place of hundreds, and 1 thousand in the place of thousands. 
Lastly, by uniting the sum of the units with the sums of the tens 
and hundreds, we find the total limount to be 1 thousand 5 hundreds 
6 tons and 7 units, or 1567. 

This example may be performed by another method, which 
is the common one in practice. Thus : 

OPERATION. Analysis. Arranging the numbers as before, we 
725 add the first column and find the sum to be 17 units ; 
475 writing the 7 units under the 'column of units, we add 
3^7 the 1 ten to the column of tens, and find the sum to be 

16 tens ; writing the 6 tens under the column tens, we 

1567 add the 1 hundred to the column of hundreds, and find 
the sum to be 15 hundreds ; as this is the last column, 
we write down its amount, 15 ; and we have the whole amount, 1567, 
as before. 

Notes. 1. Units of the same order are written in the same column; 
and when the sum in any coltunn is 10 or more than 10, it produces 
one or tnore tmita of a higher order, which must be added to the next 
column. This process is sometimes called ** carrying the tens." 

2* In adding, learn to pronounce the partial r^ults without naminff 
the numbers separately ; thus, instead of saying 7 and 6 are 12, and 
5 are 17, simply pronounce the results, 7, 12, 17, &c. 

Give explanation. Second explanation. What is meant by carry- 
ing the tens } 
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419* From the preceding examples and illustrationd we 
deduce the following 

BuLE. I. Write the numbers to be added so that aU the units 
of the same order shaU stand in the same column ; that isy units 
under units, tens under tens, S^c, 

II. Commencing at units, add each column separately, and 
write the sum underneath, if it be less than ten. 

III. J^the sum of any column be ten or more than ten, write 
the unit figure only, and add the ten or tens to the next column, 

IV. Write the entire sum of the last column. 

pROOT. lat^ Begin with the right hand or unit column, and 
add the figures in each column in an opposite direction from 
that y^ which they were first added ; if the two results agree, 
the work is supposed to be right. Or, 

2d. Separate the numbers added into two sets, bj a hori- 
zontal line ; find the sum of each set separately ; add these 
sums, and if the amount be the same as that first obtained, the 

work is presumed to be correct. 

• 
• Note. By ^e methods of proof here giren, the numbers are imited 
4n new combinations, which render it almost impossible for two pre- 
cisely similar mistakes to occur. 
The first method is the one commonly used in business. 

EXAMPLES FOR PRACTICE. 



(2.) 


(3.) 


(4.) 


(5.) 


(6.) 


mllM. 


inchM. 


tons. 


feet. 


bnsheU. 


24 


321 


427 


1342 


3420 


48 


479 


321 


7306 


7021 


96 


165 


903 


5254 


327 


82 


327 


278 


8629 


97 


250 


1292 


1929 


22531 


10865 



Rule, first Step ? Second? Thbrd? Fourth? Proof, first method ? 
Second ? Upon what principle are these methods of proof founded ? 



a SIMFIiii: NU1IBXB8. 

(7.) (8.) (9;) (m) 

honn. yean. galloni. rods. 

347 7104* 3462 47637 

506 3762 863 3418 

218 9325 479 703 

312 4316 84 26471 

424 2739 57 84 



11. 42 4- 64 + 98 + 70 + 37 = how many? Arts. 311. 

12. 312 + 425 + 107 + 391 + 76 = how many? 

An$. 1311. 

13. 1476 + 875 + 891 + 66 + 80 = how many ? 

Ans. 288& 

14. 87042 + 1379 + 809 + 127 + 40 = how many^ 

Am. 39397. 

15. What is the sum of one thousand six hundred fifly-siz, 
eight hundred nine, three hundred tea, and ninety-fouc.? 

Ans. 2869. 

16. Add forty-two thousand two hundred twenty, ten thou* 
sand one hundred* five, four thousand seventy-five, and five^ 
hundred seven. -4im. 56907. ^ 

17. Add two hundred ten thousand four hundred, one hun* 
dred thousand five hundred ten, ninety thousand six hundred 
eleven, forty-two hundred twenty-five, ajid eight hundred 
ten. Ans. 406556. 

18. What is the sum of the following numbers : seventy- 
five, one thousand ninety-five, six thousand four hundred thir- 
ty-five, two hundred sixty-seven thousand, one thousand four 
hundred fifty-five, twenty-seven million eighteen, two hundred 
seventy million twenty-seven thousand ? Ans, 297303078. 

19. A man on a journey traveled the first day 37 miles, 
the second 33 miles, the third 40 miles, and the fourth 35 miles ; 
how far did he travel in the four days ? 

20. A wine merchant has in one cask 75 gallons, in another 
65, in a third 57, in a fourth 83, in a fifth 74. and in a sixth 
67 ; how many gallons has he in all? Ans> 421. 
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21. An estate is to be shared equally by four heirs, and 
the portion to each heir is to be 3754 dollars ; what is the 
amount of the estate? Ans. 15016 dollars. 

22. How many men in an army consisting of 52714 in« 
fantry, 5110 cavalry, 6250 dragoons, 3927 light-horse, 926 
artillery, 250 sappers, and 406 miners ? 

23. A merchant deposited 56 dollars in a bank on Monday, 
74 on Tuesday, 120 on Wednesday, 96 on Thursday, 170 on 
Friday, and 50 on Saturday; how much did he deposit during 
the week ? 

24. A merdiant bought at public sale 746 yards of broad* 
cloth, 650 yards of muslin, 2100 yards of flannel, and 250 
yards of silk ; how many yards in all ? 

25. Five persons deposited money in the same bank ; the 
first, 5897 dollars; the second, 12980 dollars; the third, 
65973 dollars ; the fourth, 37345 dollars ; and the fifth as 
much as the first and second together ; how many dollars did 
they all deposit ? Ans. 141072 dollars. 

26. A man willed his estate to his wife, two sons, and four 
daughters ; to his daughters he gave 2630 dollars apiece, to 
his sons, each 4647 dollars, and to his wife 3595 dollars; 
how much was his estate? An$. 23409 doUars. 



(27.) 


(28.) 


(29.) 


(30.) 


(31.) 


476 


908 


126 


443 


180 


890 


371 


a24 


298 


976 


915 


569 


503 


876 


209 


207 


245 


891 


569 


814 


841 • 


703 


736 


137 


563 


632 


421 


517 


910 


842 


234 


127 


143 


847 


- 175 


143 


S54 


274 


256 . 


224 


536 


781 


531 


824 


135 


245 


436 


275 


463 


253 



B.P. 
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' 92. A man coiomenced farming at the wedt, and iraised, the 
first jear, 724 bushels of com ; the second year, 3498 bushels ; 
the third year, 9872 bushels; the fourth year, 9964 bushels; 
the fifth year, 11078 bushels; how many bushels did he raise 
in the five years ? Ans. 35136 bushels. 

33. A has 3648 dollars, B has 7035 dollars, C has 429 
dollars more than A and B together, and D has as many dol- 
krs as all the rest; how many dollars hasD? How maaj 
have all? Ans, AU have 43590 dollars. 

34. A man bought three houses and lots for 15780 dollars, 
and sold them so as to gain 695 dollars on each lot ; for how 
much did he sell them.? Ans. 17865 dollars. 

35. At the battle of Waterloo, which took place June 18tl]y 
1815, the estimated loss of the French was 40000 men; of 
the Prussians, 38000; of the Belgians, 8000 ; of the Hano- 
verians, 3500 ; and of the English, 12000 ; what was the entire 
loss of life in this battle ? 

36. The expenditures for educational purposes in New 
England for the year 1850 were as follows : Maine, 380623 
dollars; New Hampshire, 221146 dollars; Vermont, 246604 
dollars ; Massachusetts, 1424873 dollars ; Rhode Island; 
1S6729 dollars ; and Connecticut, 430826 dollars ; what was 
the total expenditure ? Am. 2840801 dollars. 

37. The eastern continent contains 31000000 square 
miles; the western continent, 13750000; Australia, Green, 
land, and other islands, 5250000 ; what is the entire area of 
the land surface of the gl(^e? 

3iB. The population of New York, in 1850, was 515547; 
Boston, 136881 ; Philadelphia, 340045 ; Chicago,<» 29963 ; 
St. Louis, 77860; New Orleans, 116375; what was the en- 
tire population of these cities'? Ans. 1216671. 

39. The population of the globe is estimated as follows : 
North America, ?925781 9 ; South 'America, 18373188 ; Eu- 
rope, 265368216; Asia, 630671661; Africa, 61688779; 
bceanica, 23444082; what is the total population of the 
globe according to this estimate ? An$. 1038803745. 
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40. The railroad distance from New York to Albany is 144 
miles ; from Albany to Buffalo, 298 ; from Buffalo to Cleveland, 
183 ; from Cleveland to Toledo, 109 ; fit)m Toledo to Spring- 
field, 365; and frt>m Springfield to St. Louis, 95 miles; what 
is the distance from New York to St. Louis ? 
. 41. A man owns farms valued at 56800 dollars ; city lots 
valued at 86760 dollars ; a house worth 12500 dollars, and 
other property to the amount of 6785 dollars ; what is the 



entire value of his 


pK^erty ? 


^ Ant. 162845 dollars. 


,(42.) 


(43.) 


(44.) 


(45.) 


15038 


26881 


41919 


93808 


7404 


12173 


19577 


41371 


34971 


39665 


74736 


110525 


30359 


83249 


66768 


102936 


6293 


6318 


12673 


17087 


2875 


4318 


7193 


13251 


16660 


34705 


51365 


112110 


64934 


80597 


155497 


220619 


80901 


95299 


183134 


225255 


7444 


8624 


16845 


68940 


57068 


53806 


111139 


176974 


17255 


18647 


85902 


86590 


32543 


41609 


82182 


149162 


40022 


35077 


75153 


109355 


56063 


46880 


132936 


283910 


33860 


41842 


82939 


112511 


. 17548 


26876 


44424 


72908 


28944 


36642 


65586 


157672 


16147 


29997 


52839 


86160 


38556 


44305 


83211 


119557 


234882 


262083 


522294 


839398 


39058 


39744 


78861 


117787 


152526 


169220 


• 353428 


471842 


179122 


198568 


886214 


671778 


7626 


8735 


17005 


41735 



1218099 



1395860 
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SUBTRACTION. 

MENTAL- EXEBCISESU 

4:8« 1. A farmer, haying 14 cows, sold 6 of them; how 
many had he left? 

Analysis. He had as many left as 14 cows less 6 cows, which 
are 8 cows. Therefore, he had S^ows left 

2. Stephen, having 9 marbles, lost 4 of them ; how many 
hadhelefl? 

3. If a man earn 10 dollars a week, and spend 6 dollars for 
provisions, how many dollars has he lefl ? 

4. A merchant, having 16 barrels oT floar, sells 9 of them; 
how many has he lefl ? 

5. Charles had 18 cents, and gave 10 of them for a book; 
how many had he left ? . 

6. James is 17 years old, and his sister Julia, is 5 years 
younger ; how old is Julia ? 

7. A grocer, having 20 boxes of lemons, sold 11 boxes; 
how many boxes had he lefl ? 

8. From a cistern containing 25 barrels of water, 15 bar- 
rels leaked out ; how many barrels remained ? 

9. Paid 16 dollars for a coat, and 7 dollars for a vest; 
how much more did the coat cost than the vest ? 

10. How many are 18 less 5 ? 17 less 8 ? 12 less 7 ? 

11. How many are 20 less 14 ? 18 less 1? ? 19 less 11 ? 
^ 12. How many are 11 less 3? 16 less 11? 19 less 8? 

20 less 9? 22 less 20? 

44* Snbtraction is the process of determining the differ- 
ence, between two numbers of the same unit value. 

4tS» The Hinnend is 4he number to be subtracted from. 

.46* The Subtrahmid is the number to be subtracted. 

Define subtraction. Minuend. Subtrahend. 
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47. The BifEbrence or Remainder is the result obtained 
by the process of subtraction. 

Note. The minuend and subtrahend must he'Uke numbers ; thus, 
6 dollars from 9 dollars leave 4 dollars ; 5 apples from 9 apples leave 4 
apples ; but it would be absurd to say 5 apples from 9 dollars, or 6 
dollars from 9 apples. 

4^. The sign^ — , is called mtnuSy which signifies kss. 
When placed between two numbers, it denotes that the one 
a^r it is to be taken from the one before it Thus, 8 — 6 =: 2 
is read 8 minus 6 equals 2, and denotes that 6, the gtthtrahendj 
taken from 8, the minuend^ equals 2, the remainder. 



CASE I. 

49. When no figure in the subtrahend is greater 
than the corresponding figure in the minuend. 

1, From 574 take 328. 

Analysis. We write the less num- 
ber under the greater, with units under 
units, tens under tens, &c., and draw 
a line underneath. Then, beginning at 
the right hand, we subtract separately 
each figure of the subtrahend from the 
figure above it in the minuend. Thus, 3 from 4 leaves 1 , which is the 
difference of the units ; 2 from 7 leaves 5, the difference of the tens ; 
3 from 6 leaves 2, the difference of the hundreds. Hence, we have 
for the whole difference, 2 hundreds 6 tens and 1 unit, or 261. 



OPERATION. 


Hinuend, 


574 


Subtrahend, 


323 


Remainder, 


251 



EXAMPLES FOR PRACTICE. 





(2.) 


(3.) 


(4) 


(5.) 


Hinnend, 


876 


676 


367 


925 


Subtrahend, 


384 


415 


152 


213 


BemaindMr, 


5^2 


261 


215 


^12 



Case I is what ? Give explanation. 
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(6.) (7.) 


(8.) 


(9.) 


From 


876 732 


987 


498 


Take 


523 522 


782 


•178 




/ 




Remainders. 


10. 


From 3276 take 2143. 




1183. 


11. 


From 7634 take 3132. 


' 


4502. 


12. 


From 41763 take 11521. 




80242. 


13. 


From 18346 take 5215. 




18131. 


14. 


From 397631 take 175321. 




222310. 


15. 


Subtract 47321 fh)m 69524. 




22203, 


16. 


Subtract 16330 from 48673. 




82343. 


17. 


Subtract 291352 from 895752. 




604400. 


18. 


Subtract 84321 from 397562. 




813241. 



19. A farmer paid 645 dollars for a span of horses and 
a carriage, and sold them for 522 dollars; how piuch did he 
lose ? 

20. A man bought a mill for 3724 dollars, and sold it for 
4856 dollars ; how much did he gain ? Ans^ 1132 dollars. 

21. A drover bought 1566 sheep, and sold 435 of them ; 
how many had he left? Ans. 1131 sheep. 

22. A piece of land was sold for 2945 dollars, which was 832 
dollars more than it cost ; what did it cost ? 

23. A gentleman willed to his son 15768 dollars, and to 
his daughter 4537 dollars ; how much more did he will to the 
son than to the daughter? Ans. 11231 dollars. 

24. A merchant sold goods to the amount of 6742 dollars, 
and hj so doing gained 2540 dollars ; what did the goods cost 
him? 

25. If I borrow 15475 dollars of a person, and pay him 
4050 dollars, how much do I still owe him ? 

26. In 1850 the white population of the United States was 
19,553,068, and the slave population 3,204,313; how much 
was the difference ? 

27. The population of Great Britain in 1851 was 20,936,468, 
cmd of England alone, 16,921,888 ; what was the difference? 



OFEBJLTION. 

(7) (13) 
Miniiend, S 4 
flnbtraheml; 3 5 


(16) 

6 
9 


Remainder, 


4 8 


7 



CASE 11. 

AO. When any figure in the subtrahend is greater 
than the corresponding figure in the nxinuend, 
1. From 846 take 359. 

Analysis. In this example we 
cannot take 9 units from 6 units. 
From the 4 tens we take 1 ten, which 
equals 10 units, and add to the 6 
units, making 16 units ; 9 units from 
16 units leave 7 units, which we 
write in the remainder in units' place. As we have taken 1 ten 
from the 4 tens, 3 tens only are left. We cannot take 5 tens from 
3 tens ; so from the 8 hundreds we take 1 hundred, which equals 10 
tens, and add to the 3 tens, making 13 tens; 5 tens from 13 
tens leave 8 tens, which we write in the remainder in tens' place. 
As we have taken 1 hundred from the 8 hundreds, 7 hundreds only 
are left ; 3 hundreds from 7 hundreds leave 4 hundreds, which we 
write in the remainder in hundreds' place, and we have the whole 
remainder, 487. 

NoTB. The numbers written over ihe minuend are used simply to 
explain more clearly the method of subtracting ; in practice the pro- 
eess should be pefformed mentaUy, and these numbers omitted. 

The following method is more in accordance with prac- 
tice.- 

* /r 

OPERATION. Analysis. Since we cannot take 9 units from 6 
l^i units, we add 10. units to 6 units, making 16 unite; 

^Is 9 units from 16 units leave 7 units. But as we have 

^46 ^ added 10 units, or 1 ten, to the minuend, we shall 
359 have a remainder 1 ten too large, to avoid which, we 

AQ'j add 1 ten to the 5 tens in the subtrahend, making 6 

tens. We can not tak« 6 tens from 4 tens ; so we add 
10 tens to 4, making 14 tens ; 6 tens from 14 tens 
leave 8 tens. Now, having added 10 tens, or 1 hundred, to the 
minuend, we shall have a remainder 1 hundred too large, unless -we 
add 1 hundred to the 3 hundreds in the subtrahend, making 4 hun- 
dreds; 4 hundreds from 8 hundreds leave 4 hundreds, and we have 
for the total remainder, 487, the same as before. 



Case n is what ? Give explanation. Second explanation. 
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KoTE. The proceM of adding 10*to the minuend is sometimes caDed 
harrowing 10, and that of addin|f 1 to the next figure of the subtrahend, 
tturyan^ one. 

S\. Prom the preceding examples and illustrations we 
have the following general 

Rule. I. Write the less number under the greater, placing 
units of the same order in the same column. 

II. Begin at the right hand, and take each figure of the sub- 
trah/end from the figure above it, and write the result under- 
neath, 

III. Jf any figure in the subtrahend be greater them the cor- 
responding figure above it, add 10 to that upper figure be- 
fore subtracting, and then add 1 to the next left hand figure of 
the subtrahend. 

Proof. Add the remainder to the subtrahend, and if their 
inim be equal to the minuend, the work is supposed to be right. 

SXAUPLES FOR PRACTICE. 



(2.) 


(3.) 


(4) 


(5.) 


mBwnd. 873 


7432 


1969 


8146 


Subtrahend, 538 


6711 


1408 


4377 


Remainder, 335 


rxt 


* *' 




(6.) 


(7.) 


(8.) 


(9.) 


gnlloni. 


bashels. 


miles. 


days. 


From 8176 


9076 


7320 


6097 


Take 2907 


4567 


8871 


8809 


; ;; 


/• 


• 




(10.) 


(11.) 


(12.) 


(18.) 


dollars. 


rods. . 


acrefu 


feet 


From 76377 


67777 


900076 


767340 


Take 45761 


46699' 


899984 


5039 


}•^^• 









What do we mean by borrowing 10 ? By carrying ? Bule> first step ? 
Second? Third? Proof? 



BUBTRACnON. 



88 



Jns. 97. 

Jns. 4786. 

Atu. 13963. 

Ans. 36824. 

Ant. 191975. 



Ans. 4111107. 
Ans. 2479679. 

Ans. 935993. 

Ans. 608889. 

Ans. 3968579. 

Ans. 50000001. 

Ans. 3819851. 

Ans. 800924. 

Ans. 7623024. 



14. 479 — 882 = how many? 

15. 6593 — 1807 = how many? 

16. 17380 — 3417 = how many? 

17. 80014 — 43190 = how many? 

18. 282731 — 90756 = how many? 

19. From 234100 take 9970. 

20. From 345673 take 124799. 

21. From 4367676 take 256569. 

22. From 3467310 take 987631. 

23. From 941000 take 5007. 

24. From 1970000 take 1361111. 

25. From 290017 take 108045. 

26. Take 3077097 from 7045676. 

27. Take 9999999 from 60000000. 

28. Take 220202 from 4040053. 

29. Take 2199077 from 3000001. 

30. Take 377776 from 8000800. 

31. Take 501300347 from 1030810040. 

32. Subtract nmeteen thousand nineteen from twenty thou* 
sand ten. Ans. 991. 

33. From one million nine thousand six take twenty thou- 
sand four hundred. Ans. 988606. 

34. What is the difference between two million seven 
thousand eighteen, and one hundred ^ve thousand seven- 
teen ? 

EXAMPLES COMBINING ADDITION AND SUBTRACTION. 

S9» 1. A merchant gave his note for 5200 dollars. He 
paid at one time 2500 dollars, and at another 175 dollars;, 
what remained due ? Ans. 2525 dollars. 

2. A traveler who was 1300 miles from home, traveled 
homeward 235 miles in one week, in the next 275 miles, in the 
next 325 mijes, and in the next 280 miles; how far had he 
still to go before he would reach home ? Ans. 185 miles. 

3. A man deposited in bank 8752 dollars ; he drew out at 
one time 4234 dollars, at another 1700 dollars, at another 962 
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dollars, and at another 49 dollars ; how much had he remain- 
ing in bank ? Ans, 1807 dollars. 

4. A man bought a farm for 4765 dollars, and paid 750 
dollars for fencing and other improvements ; he then sold it for 
384 dollars less than it cost him ; how much did he receive 
for it? Am. 5131 dollars. 

5. A forwarding merchant had in his warehouse 7520 bar- 
rels of flour; he shipped at one time 1224 barrels, at another 
time 1500 barrels, ai^d at another time 1805 barrels ; how 
many barrels remained ? 

^ 6. A had 450 sheep, B had 175 more than A, and C 
had as many as A and B together* minus 114; how many 
sheep had C ? Ans. 961 sheep. 

7. A farmer raised 1575 bushels of wheat, and 900 bushels 
of corn. He sold 807 bushels of wheat, and 391 bushels of 
corn to A, and the remainder to B ; how much of each did 
he sell to B ? Ans. 768 bushels of wheat, and 509 of com. 

8. A man traveled 6784 miles ; 2324 miles by railroad, 
1570 miles in a stage coach, 450 miles on horseback, 175 
miles on foot, and the remainder by steamboat; how many 
miles did he travel by steamboat ? Ans. 2265 miles. 

9. Three persons bought a hotel valued at 35680 dollars. 
The first agreed to pay 7375 dollars, the second agreed to 
pay twice as much, and the third the remainder ; how much 
was the third to pay ? . Ans. 13555 dollars. 

10. Borrowed of my neighbor at one time 750 dollars, at 
another time 379 dollars, and at another 450 dollars. Having 
paid him 1000 dollars, how much do I still owe him? 

Ans. 579 dollars. 

11. A man worth 6709 dollars, received a legacy of 3000 
dollars. He spent 4379 dollars in traveling ; how much had 
he left? 

12. In 1850 the number of white males in the United 
States was 10026402, and of white females 9526666; of 
these, 8786968 males, and 8525565 females were native 
born ; how many of both were foreign bom ? An$. 2240535. 



MULTTPLICATIOK. 



MULTIPLICATION. 

MENTAL EXERCISES. 

S3« 1« What will 4 pounds of sugar oost, at 8 cents a 
pound? ' 

Analysis. Four pounds will cost as much as tho price, 8 cents 
- taken 4 times ; thus, 8 -f- 8 + 8 -f- 8 = 32. But instead of adding, 
"we may say, — since one pound costs 8 cents, 4 pounds will cost 4 
times 8 cents, or 32 cents. 

2. If a ream of paper cost 3 dollars, what will 2 reams 
eost? - 

3. At 7 cents a quart, what will 4 quarts of cherries 
cost? 

4. At 12 dollars a ton, what will 3 tons of hay cost? 4 
tons ? 5 tons ? 

5. There are 7 days in 1 week ; how many days in 6 weeks ? 
in 8 weeks ? 

6. What will 9 chairs cost, at 10 shillings apiece ? 

7. If Henry earn 12 dollars in 1 month, how much can he 
earn in 5 months ? in 7 months ? in 9 months ? 

8. What will 11 dozen of eggs cost, at 9 cents a dozen? at 
10 cents ? at 1^ cents ? 

9. When flour is '7 dollars a barrel, how much must he 
paid for 7 barrels ? for 9 barrels ? for 12 barrels ? 

10. At 9 dollars a week, what will 4 weeks' board cost? 
7 weeks* ? 9 weeks* ? 

11. If I deposit 12 dollars in a savings bank every month, 
how many dollars will I deposit in 6 months ? in 8 months ? 
in 9 months ? 

12. At 9 cents a foot, what will 4 feet of lead pipe cost ? 
7 feet? 10 feet? 

13. When hay is 8 dollars a ton, how much will 3 toQS 
cost? 4 tons? 7 tons? 9 tons? 11 tons? 
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14. What will be the cost of 11 barrels of apples, at 2 doU 
lars a barrel ? at 3 dollars ? 

15. At ] cents a pound, what will 9 pounds of sugar cost ? 
11 pounds? 12 pounds? 

54* Mnltiplicatioil is the process of taking one of two 
given numbers as many times as there are units in the othec 
. 5S. The Multiplicand is the number to be taken. 
' 59 • The Multiplier is the number which shows how 
many times the multiplicand is to be taken. 

S7. The Product is the result obtained by the process of 
multiplication. 

tS8* The Factors are the multiplicand and multiplier. 

Notes. 1. Factors are producers, and the multiplicand and mul- 
tiplier arc called foctors because they produce the product. 

2. Multiplication is a short method of performing addition when 
the ntunbers to be added are equal. 

99* The sign, Xj placed between two numbers, denotes 
that they are to be multiplied together ; thus 9 X 6 = 54, is 
read 9 times 6 equals 54. . 



MULTIPLICATION TABLE. 



IX 1= 1 


2X 1= 2 


3X 1= 3 


4X 1= 4 


IX 2= 2 


2X 2= 4 


3X 2= 6 


4X 2= 8 


IX 3= 3 


2X 3= 6 


3X 3= 9- 


4X 3 = 12 


IX 4= 4 


2X 4= 8 


3X 4 = 12 


4X 4 = 16 


IX 5= 5 


2X 5 = 10 


3X 5 = 15 


4x 6:^20 


IX 6= 6 


2X 6 = 12 


3X 6 = 18 


4X 6 = 24 


I'X 7= 7 


2X 7 = 14 


8X 7 = 21 


4X 7 = 23 


IX 8= 8 


2X 8 = 16 


3X 8 = 24 


4X 8 = 32 


IX 9= 9 


2X 9 = 18 


8X 9 = 27 


4X 9 = 36 


. 1X101=10 


2X10 = 20 


3X10 = 30 


4X10 = 40 


1X11 = 11 


2X11 = 22 


3X11=33 


4X11=44 


1X12 = 12 


2X12 = 24 


3X12 = 36 


4X 12 = 48 



Define multiplication. Multiplicand. Multiplier. Product. Fac 
tors. Multiplication is a short method of what ? What is the sign of 
multipUcatioA? 



KULTOUCAnOV, 



m 



6X 1= 5 


6X 1= 6 


7X 1= 7 


8X 1= 8 


5X 2 = 10 


6X 2 = 12 


7X 2 = 14 


8X 2=16 


5X 3 = 15 


6X 3 = 18 


7X 3 = 21 


8X 3 = 24 


6X 4 = 20 


6X 4 = 24 


7X 4 = 28 


8X 4 = 32 


5X 5 = 25 


6X 5 = 30 


7X 5=35 


8X 5 = 40 


.5X 6 = 30 


6X 6 = 36 


7X 6 = 42 


8X 6 = 4« 


6X 7 = 35 


6X 7 = 42 


7X 7 = 49 


8X 7 = 56 


5X 8 = 40 


6X 8 = 48 


7X 8 = 56 


8X 8 = 64 


, 6X 9 = 45 


6X 93C54 


7X 9 = 63 


8X 9 = 72 


6X10 = 50 


6X 10 = 60 


7X10 = 70 


8X10 = 80 


6X 11=55 


6X 11 = 66 


7X11 = 77 


8X11 = 88 


6X 12 = 60 


6X12 = 72 


7X12 = 84 


8X 12 = 96 



9X 1= 9 


10 X .1= 10 


11 X 1= 11 


12 X 1= 12 


9X 2= 18 


10 X 2= 20 


UX 2= 22 


12 X 2= 24 


9X 3= 27 


10 X 3= 30 


11 X 3= 33 


12 X 3= 36 


9X 4= 36 


10 X 4= 40 


11 X 4= 44 


12 X 4= 48 


9X 5= 45 


10 X 5= 60 


11 X 5 = 55 


12 X 5= 60 


9X 6= 54 


10 X 6= 60 


11 X 6= 66 


12X 6= 72 


9X "7= 63 


10 X 7= 70 


11 X 7= 77 


12 X 7= 84 


9X 8= 72 


10 X 8= 80 


11 X 8= 88 


12 X 8= 96 


9X 9= 81 


10 X 9= 90 


11 X 9= 99 


12 X 9 = 108 


9X10= 90 


10X10 = 100 


11X10 = 110 


12X10=120 


9X11= 99 


10X11 = 110 


11 Xll = 121 


12X11 = 132 


9X 12=108 


10X12 = 120 


11 X12 = 132 


12X12 = 144 



CASE I. 



60.* When the multiplier consists of one figure. 
1. Multiply 374 by 6. 

Analysis. In this example it iF 



Multiplicand, 
MnltipUer, 

units, 
tens, 
hnndndSi 

Frodnot, 



OPERATION. 

III 

374 
6 



24 
42 
18 

2244 



required to take 374 six times. If we 
take the units of each order 6 times, 
we shall take the entire number 6 
times. Therefore, writing the multi- 
plier under the unit figure of the mul- 
tiplicand, we proceed as follows: 6 
times 4 units are 24 units ; 6 times 7 
tens are 42 tens ; 6 times 3 hundreds 
are 18 hundreds; and adding these 
partial products, we obtain the entire 
product, 2244. 



Case I U what ? Oiye «xpl«nAtion« 
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6 

2244 



The operation in this exs&iple maj be performed in another 
waj, which is the one in common use. 

OPERATION. Analysis. Writing the numbers as before, we 
374 begin at the right hand or unit figure, and say : 6 
times 4 units are 24 units, which is 2 tens and 4 
units; write the 4 imits in the product in units' 
place, and reserve the 2 tens to add to the next prod- 
uct ; 6 times 7 tens are 42 tens, and the two tens re- 
served in the last product added, are 4^ tens, which is 4 hundreds 
and 4 tens ; write the 4 tens in the product in tens' place, and reserve 
the 4 hundreds to add to the next product; 6 times d hundreds are 
18 hundreds, and 4 hundreds added are 22 hundreds, which, being 
written in the product in the places of hundreds and thousands, 
gives, for the entire product, 2244. 

61. The unit value of a number is not changed bj re- 
peating the number. As the multiplier always expresses 
times, the product must have the same unit value as the mul- 
tiplicand. But, since the product of any two numbers will be 
the same, whichever fkctor is feiken as a multiplier, either 
factor may be taken for the multiplier or multiplicand. 

Note. In multiplying, learn to pronounce the partial results, as in 
addition, without naming the numbers separately; thus, in the last 
example, instead of saying 6 times 4 are 24, 6 times 7 are 42 and 2 to 
carry are 44, 6 times 3 are 18 and 4 to carry are 22, pronounce only 
the results, 24, 44, 22, performing the operations mentally. This will 
greatly facilitate the process of multiplying. 



EXAMPLES FOE PRACTICE. 



Unltlplicand, 


(2.) 
7324 


(3.) 
6812 


(4.) 
34651 


Multiplier, 


4 


6 


5 


Product, 


29296 


40872 


173255 


(5.) 
82456 


(6.) 
92714 


(7.) 
28093 


(8.) 
46247 


8 


7 


8 


9 



Second explanation. Repeating a number has what effect on the 
unit value } The -product must be of the sanie kind as whati 





MULTIPLICAXION. 




1 


9. 


Multiply 32746 by 5. 


Atis. 


163730. 


10. 


Multiply 840371 by 7. 


Ans. 


5882597.. 


11. 


Multiply 137629 by 8. 


Arts, 


1101032. 


12. 


Multiply 9376^ by 3. 


Ans, 


281286. 


13. 


Multiply 543272 by 4. 


Ans, 


2173088. 


14 


Multiply 703164 by 9. 


Ans, 


6328476. 



8» 



15. What will be the cost of 344 cords of wood at 4 dol- 
lars a cord ? Ans. 1376. 

16. How much will an army of 7856 men rec^ve in one 
week, if each man receive 6 dollars ? Ans, 47136 dollars. 

17. In one day are 86400 aeconds ; how many seconds in 
7 days ? Ans, 604800 seconds. 

18. What will 7640 bushels of wheat cost, at 9 shillings a 
bushel ? Aiis, 68760 shillings. 

19. At 5 dollars an acre, what will 2487 acres of land 
cost ? Ans, 12435 dollars. 

20. In one mile are 5280 feet; how many feet in 8 miles ? 

Ans. 42240 feet. 



CASE II. 

63. When the multiplier consists of two or more 
figures. 

1. Multiply 746 by 23. 

OPERATION. 



Mnltiplicand, 
Multiplier, 



Prodnct, 



746 
23 



2238 
1492 



. $ times the mnl- 
"itipliaind. 
oA \ times the mul- 
'"^tiplicand. 

17158 23| {!"??" *»^?"«»- 



Analysis. Writ- 
ing the multiplicand 
and multiplier as in 
Case I, we first mul- 
tiply each figure in the 
multiplicand, by the 
unit figure of the mul- 
tiplier, precisely as in 
2 tens times 6 units, or 6 



\ tipUcand. 

Case I. We then multiply by the 2 tens, 
times 2 tens, are 12 tens, equal to 1 hundred, and 2 tens ; we place the 
2 tens under the tens figure in the product already obtained, and add 
the 1 hundred to the next Ifundreds produced. 2 tens times 4 tens 
are 8 hundreds, and the 1 hundred of the last product added are 9 
hundreds ; we write the 9 in hundreds' place in the product. 2 tens 

Case II is what ? Give explanation. 
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timei 7 hundreds are 14 thousands, equal to 1 tenthooMnd and 4 
thousands, which we write in their appropriate places in the product 
Then adding the two products, we have the entire product, 17158. 

Notes. 1. When the multiplier contains two or more figures, the 
several results obtained by multiplying by each figure are called par^m/ 
products. 

2. When there are ciphers between the significant figures of the 
multiplier, pass over them, and multiply by the significant figures only. 

OS. From the preceding examples and illustrations we 
deduce the following general 

Rule. I. Write the multiplier under the multiplicand^ placing 
units of the same order under each other. 

II. Multiply the multiplicand by each figure of the multi- 
plier successively, beginning with the unit figure, and write the 
first figure of each partial product under the figure of the mvl" 
tiplier used, writing down and carrying as in addition. 

III. If thfire are partial products, add them, and their sum 
will be the product required 

64. Proof. 1. Multiply the multiplier by the multipli- 
cand, and if the product is the same as the first result, the 
woi'k is correct Or, 

2. Multiply the multiplicand by the multiplier diminished 
by 1, and to the product add the multiplicand ; if the sum be 
the same as the product by the whole of the multiplier, the 
work is correct 

EXAMPLES FOB PRACTICE. 



Multiply 
By 


(2) 

4732 
86 


(3.) 
8721 
47 


(4) 
^ 17605 

204 




28392 
14196 


61047 
84884 


70420 
85210 


Aru. 


170352 


4098S7 


3591420 



What are partial products ? When there are ciphers in the multi- 
plier, how proceed? Rule, first step? Second? Third? Proof; 
first method ? adooud ? 
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(5.) (6.) (7.) 

7648 81092 37967 

828 194 426 

8. How many yards of linen in 759 pieces, each piece con- 
taining 25 yards ? An$, 18975 yards. 

9. Sound is known to travel aboat 1142 feet in a second of 
.time ; how far will it travel in 69 seconds? 

10 A man bought 36 city lots, at 475 dollars each ; how 
much did they all cost him ? Ans. 17100 dollars. 

11. TViiat would be the value of 867 shares of railroad 
stock, at 97 dollars a share ? An$. 84099 dollars. 

12. How many pages in 3475 books, if there be 362 
pages in each book? An$. 1257950 pages. 

13. In a garrison of 4507 men, each man receives aimually 
208 dollars ; how much do they all receive ? 

14. Multiply 7198 by 216. Am. 1554768. 

15. Multiply 31416 by 175. Arts. 5497800. 

16. Multiply 7071 by 556. Am. 3931476. 

17. Multiply 75649 by 579. Am. 43800771. 

18. Multiply 16607 by 3094. Am. 48288058. 

19. Multiply 79094451 by 76095. Am. 6018692248845. 

20. Multiply five hundred forty thousand six hundred nine^ 
by seventeen hundred fifty. Am. 946065750. 

21. Multiply four million twenty-five thousfind three hun* 
dred ten, by seventy-five thousand forty-six. 

Am. 302083414260. 

22. Multiply eight hundred seventy-seven million five hun- 
dred ten thousand eight hundred sixty-four, by five hundred 
forty-five thousand three hundred fifty-seven. 

Am. 478556692258448. 

23. If one mile of railroad require 116 tons of iron, worth 
65 dollars a ton, what will be the cost of sufficient iron to 
construct a road 128 miles in length? Am, 965120 dollars. 
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CONTRACTIONS. 
CASE X. 

BS. *When the multiplier is a composite number. 

A CompoBite Number is one that may be produced by 
multiplying together two or more numbers ; thus, 18 i&4i com- 
posite number, since 6 X 3 = 18 ; or, 9 X 2 = 18 ; or, 3 X 
^X2 = 18. 

66. The Component Factors of a number are the sev- 
eral numbers- which, multiplied together, produce the given 
number; thus, the component factors, of 20 are 10 and 2, 
(10 X 2 = 20 ;) or, 4 and 5, (4 X 5 = 20 ;) or, 2 and 2 and 
5, (2 X 2 X 5 = 20) 

Note. The pupil must not confound the factors with the parts of a 
number. Thus, the factors of which 12 is composed, are 4 and 3, 
(4 X 3= 12 ;) while the parts of which 12 is comx>osed are 8 and 4, 
(8 -h 4 = 12,) or 10 and 2, (10 -|- 2 = 12.) The factors are mtUlipUed, 
while the parts are added^ to produce the number. 

I. What will 32 horses cost, at 174 dollars apiece? 

OPERATION. Analysis. Thefac- 

MuitipiicanJ. 174 cost of 1 horsc. tors of 32 are 4 and 

latfwtor, 4 ®- If we multiply the 

cost of 1 horse by 4, 

696 cost of 4 horses, -^^e obtain the cost of 4 

2d fiuitor, 8 horses ; and by multi- 

Product, 5568 cost of 82 horses. P^ng the cost of 4 

horses by 8, we obtain 
the cost of 8 times 4 horses, or 32 horses, the number bought. 

07* Hence we have the following 

EuLE. I. Separate the composite number into two or more 
factors, 

II. Midtiply the mvUiplicand hf one of these factors^ and 

What are contractions ? Case I is what ? Define a composite 
number. Component factors. What caution is given? Give ex- 
planation. Hule, first step ? Second ? 
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that product ly another, and so on vniil all tlte factors have 
been used successively ; the last product wiU he the product re- 
quired. 

Note. The product of any number oi factors will be the same in 
-whatever order they are multiplied. Thus, 4X3x6^=60, and 
6X4X3 = 60. 

EXAMPLES FOR PRACTICE. 

2- Multiply 3472 by 48 = 6 X 8. Ans. 166656. 

3. Multiply 14761 by 64 =z 8 X 8. 

4. Multiply 87034 by 81 = 3 X 3 X 9. Ans. 7049754. 

5. Multiply 47326 by 120 = 6 X 5 X 4. 

6. Muiaply 60315 by 96. Ans. 5790240. 

7. Multiply 291042 by 125. Ans. 36380250, 

8. If a vessel sail 436 nules in 1 day, how far will she sail 
in 56 days? A-ns. 24416 miles. 

9. How much will 72 acres of land cost, at 124 dollars an 
acre? - Ans. 8928 dollars. 

10. There are 5280 feet in a mile ; how many feet in 84 
miles? Ans. 443520 feet 

11. What will 120 yoke of cattle cost, at 125 dollars a 
yoke? 

CASE II. 

68. When tlio multiplier is 10, 100, 1000, &c. 

If we annex a cipher to the multiplicand, each figure is re- 
moved one place toward the left, and consequently the value of 
the whole number is increased tenfold, (S3.) If two ciphers 
are annexed, each figure is removed two places toward the 
left, and the value of the number is inereased one hundred 
fold ; and every additional cipher increases the value tenfold. 

69. Hence the following 

Rule. Annex as many ciphers to the muUiplicand as there 
are ciphers in the multiplier ; the number so formed unll be 
the product required. 

Case n is what ? Give explanation. Rule ? 
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EXAMPLES FOH PRACTICE. 

1. Multiply 347 by 10. Am. 8470. 

2. Multiply 4731 by 100. Ant. 473100. 

3. Multiply 13071 by 1000. 

4. Multiply 89017 by 10000. 

5. If 1 acre of land cost 36 doUars, what will 10 acres 
cost? An$. 360dolli^. 

6. If 1 bushel of com cost 65 cents, what will 1000 bushels 
cost ? An$. 65000 cents. 

CASE ni. 

70. When there are ciphers at the right hand of 
one or both of the factors. 

1. Multiply 1200 by 60. 

OPERATION. Analysis. Both multiplicand and 

Multiplicand, 1200 multiplier may be resolved into their 

HnitipUor 60 component factors ; 1200 into 12 and 

' ' 100, and 60 into and 10. If these 

Product, 72000 several factors be multiplied together 

they will produce the same product as 

the given numbers, (67.) Thus, 12 X 6 = 72, and 72 X 100 = 

7200, and 7200 X 10 = 72000, which is the same residt as in the 

operation. Hence the followiog 

Rule. Multiply the significant fibres of the midtiplicand 
hy those of the mtdtipUeryand to the product annex cu many 
ciphers as there are ciphers on the right of both factors. 

EXAMPLES FOB PBACTICE. 

(2.) (3.) . 

Multiply 4720 10340000 

By 340000 105000 



1888 5170 

1416 1034 , 



1604800000 1085700000000 



Case in is what ? Give explanation. Rule. 
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4. Multiply 70340 bj 800400. An$. 56300136000. 

5. Multiply 3400900 by 207000. Am. 703986300000. 

6. Multiply 634003000 by 40020. Ans. 25372800060000. 

7. Multiply 10203070 by 50302000. 

An$. 513234827140000. 

8. Multiply 30090800 by 600080. Am. 18056887264000. 
9.. Multiply eighty million seven thousand six hundred, by 

eight million seven hundred sixty. Am. 640121605776000. 

10. Multiply fifty million ten thousand seventy, by sixty- 
four thousand. Am. 3200644480000. 

11. Multiply ten million three hundred fifty thousand one 
hundred, by eighty thousand nine hundred. 

Am. 837323090000. 

12. There are 296 members of Congress, and each one re- 
ceives a salary of 3000 dollars a year ; how much do they all 
receive ? 

EXAMPLES COMBIKINa ADDITION, SXTBTSACTION, AND 
MULTIPLICATION. 

1. Bought 45 cords of wood at 4 dollars a cord, and 9 loads 
of hay at 13 dollars a load ; what was the cost of the wood 
and hay ? Am. 297 dollars. 

2. A merchant bought 6 hogsheads of sugar at 31 dollars 
a hogshead, and sold it for 39 dollars a hogshead ; how much 
did he gain? 

3. Bought 288 barrels of flour for 1875 dollars, and sold 
the same for 9 dollars a barrel ; how much was the gain ? 

Am. Ill dollars. 

4. If a young man receive 500 dollars a year salary and 
pay 240 dollars for board, 125 dollars for clothing, 75 dollars 
for books, and 50 dollars for other expenses, how much will 
he have left at the end of the year? Am, 10 dollars. 

5. A farmer sold 184 bushels of wheat at 2 dollars a 
bushel, for which he received 67 yards of cloth at 4 dollars a 
yard, and the balance in groceries ; how much ^did his gro- 
ceries cost him ? 
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6. A Bold a farm -of 320 acres at 36 dollars an acre; B 
sold one of 244 acres at 48 dollars an acre ; which received 
the greater sum, and how much? Ans, B, 192 dollars. 

7. Two persons start from the same point and travel in 
opposite directions, one at the rate of 35 miles a day, and the 
other 29 miles a day ; how far apart will they be in 16 days ? 

Ans, 1024 mil^s. 

8. A merchant tailor bought 14 bales of cloth, each bale 
containing 26 pieces, and each piece 43 yards; how many 
yards of cloth did he buy ? Ans. 15652 yards. 

9. If a man have «n income of 3700 dollars a year, and his 
d^ily expenses be 4 dollars ; what will he save in a year, or 
365 days ? Ans. 2240 dollars. 

10. A man sold three houses ; for the first he received 
2475 dollars, for the second 840 dollars less than he received 
for the first, and for the third as much as for the other two ; 
how much did he ifeceive for the three ? Ans. 8220 dollars. 

11. A man sets out to travel from Albany to Buffalo, a 
distance of 336 miles, and walks 28 miles a day for 10 days ; 
how*far is he from Buffalo ? 

12. Mr. C bought 14 cows at 23 dollars each, 7 horses at 
96 dollars each, 34 oxen at 57 dollars each, and 300 sheep at 
2 dollars each; he sold the whole for 3842 dollars; how 
much did he gain ? Ans. 310 dollars. 

13. A drover bought 164 head of cattle at 36 dollars a 
head, and 850 sheep at 3 dollars a head ; how much did he 
pay for all? 

14. A banker has an income of 14760 dollars a year; he 
pays 1575 dollars for house rent, and four times as much for 
family expenses ; how much does he save annually ? 

Ans. 6885 dollars. 

15. A flour merchant bought 936 barrels of flour at 9 dol- 
lars a barrel ; he sold 480 banels at 10 dollars a barrel, and 
the remainder at 8 dollars a barrel ; how much did he gain or 

\ ? Ans. Gamed 24 dollars. 
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DIVISION. 

MENTAL EXERCISES. 

7.1 • !• How many hats, at 4 dollars apiece, can be bought 
for 20 dollars ? 

Analysis, Since 4 dollars will buy one hat, 20 dollars will buy 
as i^any hats as 4 is contained times in 20, which is 5 times. There- 
fore, 5 hats, at 4 dollars apiece, can be bought for 20 dollars. 

2. A man gave 16 dollars for 8 barrels of apples; what 
was the cost of each barrel ? 

3. If 1 cord of wood cost 3 dollars, how many cords can 
be bought for 15 dollars ? 

4. At 6 shillings a bushel, how many bushels of com can 
be bought for 24 shillings ? 

5. When flour is '6 dollars a barrel,^ how many barrels can 
be bought for 30 dollars ? 

6. If a man can dig 7 rods of ditch in a day, how many 
days will it take him to dig 28 rods ? 

7. If an orchard contain 56 trees, and 7 trees in a row, 
how many rows are there ? 

8. Bought 6 Barrels of flour for 42 dollars ; what was the 
cost of 1 barrel ? 

9. If a farmer divide 21 bushels of potatoes equally 
among 7 laborers, how many bushels will each receive ? 

10. How many oranges can be bought for 27 cents, at 3 
cents each ? 

11. A farmer paid 35 dollars for sheep, at 5 dollars apiece ; 
how many did he buy ? 

12. How many times 4 in 28 ? in 16 ? in 36 ? 

13. How many times 8 in 40 ? in 56 ? in 64 ? 
14 How many times 9 in 36? in 63 ? in 81 ? 
15. How many tunes 7 in 49 ? in 70 ? in 84 ? 



«8 8IMFLB NUMBEBS. 

73. I^Tifioii is the process of finding how many timet 
one number is contained in another. 

73* The Biyidend is the number to be divided* 

74. The Divisor is the number to divide by. 

75 • The Quotient is the result obtained bj the process of 
division, and shows how many times the divisor is contained 
in the dividend. 

Notes. 1. When the dividend does not contain the divisor an exact 
number of time^ the part of the dividend left is called the remainder, 
and it must be less th^ the divisor. 

2. As the remainder is always a part of the dividend, it is always 
of the same name or kind. 

•3. When there is no remainder the division is said to be eomplete, . 

76. The sign, ^, placed between two numbers, denotes 
division, and shows that the number on the left is to be divided 
by the number on the rtffht. Thus, 20 -i- 4 = 5, is read, 20 
divided by 4 is equal to 5. 

Division is also indicated by writing the dividend above^ and 

12 
tbfe divisor below a short horizontal line; thus, -t- = ^ shows 

that 12 divided by 3 equals 4. 

CASB I. 

77. When the divisor consists of one figure. 

1. How many times is 4 contained in 848 ? 

OPERATION. Analysis. After writing the divisor 

' on the left of the dividend, with a line 

DiTtaor 4 ^^848* between them, we begin at the left hand 

^ and say : 4 is contained in 8 hundreds, 

Quottent, 212 2 hundreds times, and write 2 in hun- 

dreds' place in the quotient; then 4 is 
contained in 4 tens 1 ten times, and write the 1 in tens' place in the 
quotient ; then 4 is contained in 8 units 2 units times ; and writing the 
2 in units' place in the quotient, we have the entire quotient, 212. 

Define division. Dividend. Divisor. Quotient. Remainder* 
What is complete division ? What is the sign of division. Case I is 
what! Give first explanation. 
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2. How many times is 4 contained in 2884 ? 
OPERATION. Analysis. As we cannot divide 2 thonaandB by 
4^)2884 ^ ^^ ^^® ^^ ^ thousands and the 8 hundreds tcK 

gether, and say, 4 is contained in 28 hundreds 7 hun- 

721 dreds times, which we write in hundreds' place in 

the quotient ; then 4 is contained in 8 tens 2 tens 

times, which we write in tens' place in the quotient ; and 4 is con* 

tained in 4 units 1 unit time, which we write in units' place in the 

quotient, and we have the entire quotient, 721. 

3. How many times is 6 contained in 1824 ? 

opEaATiON. Analysis. Beginning as in the last example, we 

6) 1824 ^7} 8 is contained in 18 hundreds 3 hundreds timesy 

which we write in hundreds' place in the quotient} 

-^^ then 6 is contained in 2 tens no times, and we write 

a cipher in tens' place in the quotient: and taking the 2 tens and 4 

unita together, 6 is contained in 24 units 4 units times, which we 

write in units' place in the quotient, and we have 304 for the entire^ 

quotient. 

4. How many times is 4 contained in 943 ? 

OPEKATION. Analysis. Here 4 is contained in 9 

4x9^3 hundreds 2 hundreds times, and 1 hundred 

over, which, united to the 4 tens, makes 

235 ... 3 Rem.N 14 lens ; 4 in 14 tens, 3 tens times and 2 
tens over, which, united to the 3 units, 
. make 23 units ; 4 in 23 units 5 units times and 3 units over. The 
3 which is left after performing the division, should be divided by 4 ; 
but the method of doing it cannot be explained imtil we reach 
Fractions ; so we merely indicate the division by placing the divisor 
under the dividend, thus, f . The entire quotient is written 235|, 
which may be read, two hundred thirty-five and three divided by 
fouTf or, two hundred thirty-five and a remainder of three. 

■ From the foregoing examples and illustrations, we deduce 
the following 

Rule. I. Write the divisor at the left of the dividend^ lotth 
a line between them, 

-■ • I ■■' 

Second. Third. Bule, first stepT 



6D 
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n. Beginning at the left haiuij divide ettch.Jigure of the 
dividend hy the divisor ^ and write the result under the divi- 
dend. 

III. If there he a remainder after dividing any figure^ re- 
garddt as prefixed to the figure of the next lower order in the 
dividend, and divide cu before, 

IV. Should any fgure or part of the dividend he less than 
the divisor, write a cipher in the quotient, and prefix the nvan^ 
her to the figure of the next lower order in the dividend, and 
divide as hefore, 

y. Jf there he a remainder after dividing the last figure, 
place it over the divisor at the right hand of the quotient. 

Proof. Multiply the divisor and quotient together, and to 
the product add the remainder, if any; if the result be^equal 
to the dividend, the work is correct. 

Notes. 1 . This method of proof depends on the fact that division is 
the reverse of mnltiplicatioii. The dividend toswers to the product, the 
divisor to one of the factors, and the quotient to the other, 

2. In multiplication the two factors are given, to find the product : 
in division, the product and one of the factors are given to find the 
other &ctor. 



EXAMPI^ES FOR PRACTICE. 

1. Divide 7824 by 6. 

OPERATION. 
PiTlBor. 6)7824 DiTidend. 

1304 Quotient. 



(2.) 
4)65432 



(3.) 
6)89135 



PROOF. 
1304 Quotient. 
6 Divisor. 



7824 Dividend. 
(4.) 

6)178932 



(5.) 
7)4708935 



(6.) 
8)1462376 



(7.) 
9)7468542 



Second step? Third? Fourth? 
ion differ from multiplication ? 



Fifth? Proof? How does divis- 
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8. Divide 3102455 by 6. 

9. Divide 1762891 by 4. 

10. Divide 546215747 by 11. 

11. Divide 30179624 by 12. 

12. Divide 9254671 by 9. 



QnotieiitB* 



Quotients. 
620491. 
440722f 
49655977. 
2514968,^, 
1028296J. 
Hem. 



la Divide 7341568 by 7. 

14. Divide 3179632 by 5. 

15. Divide 19038716 by 8. 

16. Divide 84201763 by 9. 

17. Divide 2947691 by 12. 

18. Divide 42084796 by 6. 

Sums of quo^ents and remamders, 2)3680083. 28. 

19. Divide 47645 dollars equally among 5 men ; bow 
mach will each receive ? ^ Ans, 9529 dollars. 

20. In one week arc 7 days; how many weeks in 17675 
^days? Ans, 2525 weeks. 

21. How many barrels of flour, at 6 dollars a barrel, can be 
bought for 6756 dollars? Ans. 1126 barrels. 

22. Twelve things make a dozen; how many dozen in 
46216464? Ans. 3851372 dozen. 

23. How many barrels of flour can be made from 347560 
bushels of wheat, if it take 5 bushels to make one barrel ? 

Ans. 69512 barrels. 

24. If there be 3240622 acres of land in 11 townships, 
how many acres in each township ? 

25. A gentleman left his estate, worth 38470 dollars, to be 
shared equally by his wife and 4 children ; how much did 
each receive ? Ans. 7694 dollars. 



^ ^ CASE n. 

78. When the divisor consists of two or more figures. 

Note. To illustrate more clearly the method of oi)eration, we will 
first take an example usually performed by Short Divisioxi. 



Case n is what ) 
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1. How many times is 8 contained in 2528 ? 
OPERATION. Analysis. As 8 is hot contained in 2 thou- 

8 ) 2528 C 316 •ands, we take 2 and 6 as one number, and con- 
04^ aider how many times 8 is contained in this 

partial dividend, 25 hundreds, and find that it 

12 is contained 3 hundreds times, and e remainder. 

8 To find this remainder, we niultiply the divisor, 

>^ "~r 8, by the quotient figure, 3 hundreds, and sub- 

tract the product, 24 hundreds, from the par- 
^ ^ tial dividend, 25 himdreds, and there remains 

1 hundred. To this remainder we bring down 
the 2 tens of the dividend, and consider the 12 tens a second partial 
dividend. Then,8 is contained in 12 tens 1 ten time and a remain- 
der ; 8 multiplied by 1 ten produces 8 tens, which, subtracted from 
12 tens, leave 4 tens. To this remainder we bring down the 8 units, 
and consider the 48 units the third partial dividend. Then,8 is con- 
tained in 48 units 6 units times. Multiplying and subtracting as 
before, we find that nothing remains, and we have for the entire 
quotient, 316. 

2. How many times is 23 contained in 4807 ? 

OPERATION. Analysis. We first find how 

SiTiior. Divid'd. Quotient many times 23 is contained in 48, 

23 ) 4807 ( 209 the*first partial dividend, and place 

46 the result in the quotient on the 

right of the dividend. We then 
^^ multiply the divisor, 23, by the 

"^* quotient figure, 2, and subtract the 

product, 46, from the part of the 
dividend used, and to the remainder bring down the next figure of 
the dividend, which is 0, making 20, for the second partial dividend. 
Then, since 23 is contained in 20 no times, we place a cipher in the 
quotient, and bring down the next figure of the dividend, making a 
tiiird partial dividend, 207 j 23 is contained in 207, 9 times ; multi- 
plying and subtracting as before, nothing remains, and we hsve for 
the entire quotient, 209. 

Notes. 1. When the process of dividing is performed mentally, and 
the results only are written, as in Case I, th^ operation is termed Short 
Divinon* 

2. When the whole process of division is written, the operation is 
termed Lonff Division. 

Give first explanation. Second. What is long division? What is 
short division ? When is each used } \ 
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3. Short Division is generally used when the diyisor is a number 
that will allow the process of dividing to be performed mentally. 

From the preceding illustrations we derive the following * 
general 

Rule. I. Write the divisor at the left of the dividend^ at 
in short division. 

II. Divide the least number of the left hand figures in the 
dividend thai will contain the divisor one or more times, and 
place the quotient at the right of the dividend^ with a line he^ 
tween them. 

III. Multiply the divisor hy this quotient figure, subtract 
the product from the partial dividend used, and to the remain" 
der bring down tlie next figure of the dividend. 

IV. Divide as before, until aU the figures of the dividend 
have been brought down and divided. 

V. If any partial dividend will not contain the divisor, 
place a cipher in the quotient, and bring, down the next figure 
of the dividend, and divide cu before. 

VI. If there be a remainder after dividing all the figures of 
the dividend, it must be written in the quotient, with the divi- 
sor underneath. 

Notes. 1. If any remainder be equal to, or greater than the divisor, 
tiie quotient figure is too smdUt and must be increased. f 

2. If the product of the divisor by the quotient figure be greater 
than the partial dividend, the quotient figure is too large, and must be 
diminished. 

yO. Proof. 1. The same as in short division. Or, 

2. Subtract the remainder, if any, from the dividend, and 
divide the difference by tbe quotient ; if the result be the same 
as the given divisor, the work is correct. 

80« The operations in long division consist of five prin- 
cipal steps, viz. : — 

1st. Write down the numbers. 

Rule, first step? Second? Third? Fourth? Fifth? Sixth? First 
direction ? Second ? Proof ? Recapitulate the steps in their order. 



54 SDCPLB KUXBEBS. 

2d. Find bow many times. 

3d. Multiply. 

4th. Subtract 

5th. Bring down another figure. 

EXAMPLES FOB PBACTICE. 

3. Find bow many times 36 is contained in 11798. 

OPEEATION. PROOF BY MULTIPLICATION 

Dividend. 
DiTiMT. 36 ) 11798 ( 327 Quotient. 
108 ' 

99 
72 

278 
252 

26 



327 


Quotient. 


36 


lUTimr. 


1962 




981 




11772 




26 




11798 


DiTidend. 



4. Find bow many times 82 is contained in 89634. 



OPERATION. 




PROOF BY DIVISION. 


\2 ) 89634 ( 1093 




89634 Dividend. 


82 




8 Remainder. 


763 


Quotient. 


1093)89626(82 Diviaor. 


738 




8744 


254 




2185 


246 




2186 


8 







5. Find bow many times 154 is contained in 32740. 

6. Divide 32572 by 34. Ans. 958. 

7. Divide 1554768 by 216. Arts. 7198. 

8. Divide 5497800 by 175. '' Ans. 31416. 

9. Divide 3931476 by 556. Ans. 7071. 
10. Divide 10983588 by 132. Am. 83209. 
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11. Divide 73484248 by 19. 

12. Divide 8121918 hj 21. 

13. Divide 10557312 by 16. 

14. Divide 93840 by 63. 

15. Divide 352417 by. 29. 

16. Divide 51846734 by 102. 

17. Divide- 1457924651 by 1204 

18. Divide 729386 by 731. 

19. Divide 4843167 by 3605. 
XO. Divide 49816657 by 9101. 

21. Divide 75867308 by 10115. 



22. Divide 28101418481 by 1107. 
-'p. Divide 65358547823 by 2789. 
^24. Divide 102030405060 by 123456. 

25. Divide 48659910 by 54001. 

26. Divide 2331883961 by 6739549. 

27. A railroad cost one million eight hundred fifty thousand 
four hundred dollars^ and was divided into eighteen thouaand 
five hundred and four shares; what was the value of each 
share ? Ans. 100 dollars. 

28. If a tax of seventy-two million three hundred twenty 
thousand sixty dollars be equally assessed on ten thousand 
seven hundred thirty-five towns, what Amount of tax must 
each town pay? Ans. 673 6^^^ dollars. 

29. In 1850 there were in the United States 213 college 
libraries, containing 942321 volumes; what would be the 
average number of volumes to each library? 

Ans. 4424^7 vols. 

30. The number of post offices in the United States in 
1853 was 22320, and the entire revenue of the post ofllce 
department was 5937120 dollars; what was the average 
revenue of each office? ^/i«. 266 dollars. 



Jm. 8867592. 


Ant. 886758. 


Jn*. 659832. 


JRetn* 


83. 


Bern. 


9. 


Mem* 


82. 


Jiem, 


1051. 


Hem. 


579. 


M€tn» 


1652. 


Bern. 


6884. 


Rem, 


4808. 


Quotients. 


Rem. 


25885201. 


974. 


28484402. 


645. 


826451. \ 


r0404. 


901. 


5009. 


346. 


7. 
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CONTRACTIONS. 
CASS I. 

81. When the divisor is a oomposite number. 

1. 1£ 8270 dollars be divided equally among 30 men, how 
manj dollars will each receive ? 

OPEBAXION. Analysis. If 3270 doUaA be divided 

5)3270 equally among 30 men, each man will receive 

— -^ as many dollars as 30 is contained times in 

6)65£ 3270 dollars. 30 may be resolved into the 

109 Ans. factors 5 and 6 ; and we may suppose the 30 

men divided into 5 groups of 6 men each ; 

dividing the 3270 dollars by 5, the number of groups, we have 

654, the number of dollars to be given to each group ; and dividing 

the 654 dollars by 6, the number of men in each group, we have 

109, the number of dollars that each man will receive. Hence, 

KuLE. Divide the dividend hy one of the factors, and the 
quotient thus obtained hy another, and so on if there be more 
than two factors, untU every factor has been made a divisor. 
The last quotient wiU he the quotient required. 

EXAMPLES FOB PRACTICE. 

2. Divide 3690 by 15 = 3 X 5. 
8. Divide 3528 by 24 = 4 X 6. 

4. Divide 7280 by 85 = 5 X 7. 

5. Divide 6228 by 36 = 6 X 6. 

6. Divide 83642 by 27 = 3 X 9. 

7. Divide 153160 by 56= 7 X 8. 

8. Divide 15625 by 125 = 5 x 5 X 5. 

89. To find the true remainder. 
1.' Divide 1143 by 64, using the factors 2, 8, and 4, and fii«d 
the true remainder. 

What are contractions } Case I is what \ Gtive explanation. Rule. 



Ant. 


246. 


An». 


147. 


Ans. 


208, 


Ant. 


173, 


Ant. 


1246. 


Ant. 


2735, 


Ant. 


125. 
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OPERATION. Analysis. Bivid- 

, 2)1143 ing 1143 by 2, we 

gxryi ^ have a quotient of 

^ " -- -- 571, and a remainder 

4)71- 3X2= 6 « of 1 undivided, which, 

1/ OAOA^ — ^ gj^e^ dividend, must 

55 true rem. also be a part of the 

true remainder. The 

611 being a quotient arising from dividing by 2, its units are 

2 times as great in value as the units of the given dividend, 1143. 
Dividing the 571 by 8, we have a quotient of 71, and a remainder 
of 3 undivided. As this 3 is a part of the 571, it must be multiplied 
by 2 to change it to the same kind of units as the 1. This makes a 
true remainder of 6 arising from dividing by 8. Dividing the 7 1 by 
4, we have a quotient of 17, and a remainder of 3 undivided. This 

3 is a part of the 71, the units of which are 8 times as great in value 
as those of the 571, and the units of the 571 are 2 times as great 
in value as those of the given dividend, 1143 ; therefore, to change 
this last remainder, 3, to units of the same value as the dividend, 
we multiply it by 8 and 2, and obtain a true remainder of 48 arising 
from dividing by 4. Adding the three partial remainders, we obtain 
55, the true remainder. Hence, 

Rule. L Multiply each partial remainder ^eoccept thefirst^ 
hy all the preceding divisors, 

n. Add the several products with the first ren^inder, and 
the sum will le the true remainder. 

EXAMPLES FOB PRACTICE. 

Bern. 

2. Divide 34712 by 42 = 6 X 7. 20. 

3. Divide 401376 by 64 = 8 X 8. . 32. 

4. Divide 139074 by 72 = 3 X 4 X 6. 42. 

5. Divide 9078126 by 90 = 3 X 5 X 6. 6. 

6. Divide 18730627 by 120 = 4 X 5 x'6. 67. 

7. Divide 7360479 by 96= 2 X 6 X 8. 63. 

8. Divide 24726300 by 70 = 2 X 5 X 7. 60. 

9. Divide 5610207 by 84 = 7X2X6. 15. 

Explain the process of finding the true remainder when dividing by 
the &ctors of a composite nimilMr. 
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CASE n. 

83. When the divisor is 10, 100, 1000, Ac. 

1. Divide 374 acres of land equally ainong 10 men ; how 
many acres will each have ? 

OPERATION. Analysis. Since we have shown, 

110)3714 *^*' ^ remove a figure one place 

toward the left by annexing a cipher 

Quotient 37 - - - 4 Rem. increases its value tenfold, or multi- 
or, 37 /jy acres. pUes it by 10, (68,) so, on the con- 

trary, by cutting off or taking away 
the right hand figure of a number, each of the other figures is removed 
one place toward the right, and, consequently, the value of each is 
diminished tenfold, or divided by 10, (32.) 

For similar reasons, if we cut oflT two figures, we divide by 
100, if threcy we divide by 1000, and so on. Hence the 

Rule. From the right hand of the dividend cut off <zs 
many figures as there are ciphers in the divisor. Under the 
figures so cut off, place the divisor , and the whole will form the 
quotient. 

EXAMPLES FOR PBAOTIOE. 

2. Divide 4760 by 10. 
8. Divide 362078 by 100. 

4. Divide 1306321 by 1000. 

5. Divide 9760347 by 10000. ' 

6. Divide 2037160310 by 100000. 

CASE III. 

84. Wlien there are ciphers on the right hand of 
the divisor. 

1. Divide 437661 by 800. 

OPERATioi*. Analysis. In this example we. 

8100)4376161 resolve 800 into the factors 8 and 

100, and divide first by 100, by cut- 

547 - - - 61 Rem. ting off two right hand figures of the 

Cacc n Is what? Give explanation. Rule. Case m is what^ 
Give explonatioiii 
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dividend, (88,) and we have a quotient of 4376, and a remainder of 
61. We next divide by 8, and obtain 547 for a quotient; and the 
entire quotient is 647^^5^. 



2. Divide 34716 by 900. 

OPERATION. 

9J00 )347|16 . 

38 Quotient 5, 2d rem. 
5 X 100 + 16 = 516, true rem. 

38|J|, Ans. 



Analysis. Dividing 
as in the last example; we 
have a quotient of 38, and 
two remainders, 16 and 
6. Multiplying 5, the 
last remainder, by 100, 
the preceding divisor, and 
adding 16, the first remainder, (§^9) we have 516 for the true re- 
mainder. But this remainder consists of the la:iBt remainder, 5, pre- 
fixed to the figures 16, cut off from the dividend. Hence, 

SSm When there is a remainder after dividing by the sig- 
nificant figures, it must be prefixed to the figures cut off from 
the dividend to give the true remainder ; if there be no other 
remainder, the figures cut off from the dividend will be the 
true remainder. 



EXAMPLES F6R PRACTICE. 



3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 



Divide 34716 
Divide 1047634 
Divide 47321046 
Divide 2037903176 
Divide 976031425 
Divide 80013176321 
Divide 19070367428 



Quotients, 


Bern. 


88 


516 


436 


1234 


1051 


26046 




63176 




3425 




376321 


4584 


927428 



by 900. 
by 2400. 
by 45000. 
by 140000. 
by 92000. 
by 700000. 
by 4160000. 
Divide 379025644319 by 554000000. 89644319 

11. The circumference of the earth at the equator is 24898 
miles. How many hours would a train of cars require to travel 
that distance, going at the rate of 50 miles an hour ? 

Ans. 497 1§. 

12. The sum of 350000 dollars is paid to an arpiy of 14000 
men ; what does each man receiye ? Ans. 25 dollarsr 



How is the true remainder found ? 



SIMPLE NUMBSBS. 



EXAMPLES IX THE PRECEDING BULEB. 

1. Greorge Washington was bom in 1732, and lived 67 
years ; in what year did he die ? ^^729. in 1799. 

2. How many dollars a day must a man spend, to use an 
income of 1095 dollars a year ? Am. 3 dollars. 

3. If I give 141 dollars for a piece of cloth containing 47 
yards, for how much must I sell it in order to gain one dollar 
a yard? Ans. 188 dollars. 

4. A speculator who owned 500 acres, 17 acres, 98 acres, 
and 121 acres of land, sold 325 acres ; how many acres had 
he left? An$, 411 acres. 

5. A dealer sold a cai^ of salt for 2300 dollars, and gained 
625 dollars ; what did the cargo cost him ? 

Ans. 1675 dollars. 

6. If a man earn 60 dollars a month, and spend 45 dol- 
lars in the same time, how long will it take him to save 900 
dollars from his earnings ? 

7. If 9 persons use a barrel of flour in 87 days, how many 
days will a barrel last 1 person at the same rate ? 

Ans. 783 days. 

8. The first of three numbers is 4, the second is 8 times 
the first, and the third is 9 times the second; what is their 
sum? Ans, 324 

9. If 2, 2, and 7 are three factors of 364, what is the 
other factor ? Ans. 13. 

10. A man has 3 farms ; the first contains 78 acres^ the 
second 104 acres, and the third as many acres as both the 
others ; how many acres in the 3 farms ? 

11. If the expenses of a boy at school are 90 dollars for 
board, 30 dollars for clothes, 12 dollars for tuition, 5 dollars 
for books, and 7 dollars for pocket money, what would be the 
expenses of 27 boys at the same rate ? Ans. 3888 dollars. 

12. Four children inherited 2250 dollars each; but one 
<iying> the remaining three inherited the whole ; wllat was the 
share of each ? Ans. 3000 dollars. 
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• 13. Two men travel in opposite directions, one at the rate 
of 35 miles a day, and the other at the rate of 40 miles a day ; 
how far apart are they at the end of 6 days ? 

14. Two men travel in the same direction, one at the rate 
of 35 miles a day, and the other at the rate of 40 miles a 
day ; how far apart are they at the end of 6 days ? 

15. A man was 45 years old, and he had been m&med 19 
years ; \how old was he when married ? Atis. 26 years. 

16. Upon how many acres of ground can the entire popu- 
lation of the globe stand, supposing that 25000 persons can 
stand upon one acre, and that the population is 1000000000 ? 

Jns. 40000 acres. 

17. Add 384, 1562, 25, and 946 ; subtract 2723 from the 
sum; divide the remainder by 97 ; and multiply the quotient 
by 142 ; what is the result ? Ans. 284. 

18. How many steps of 3 feet each would a man take in 
walking a mile, or 5280 feet ? Ans. 1760 steps. 

19. A man purchased a house for 2375 dollars, and ex« 
pended 340 dollars in repairs ; he then sold it for railroad 
stock worth 867 dollars, and 235 acres of western land val* 
ued at 8 dollars an acre ; how much did he gain by the trade ? 

Ans. 32 dollars. 

20. The salary of a clergyman is 800 dollars a year, and 
his yearly expenses are 450 dollars; if he be worth 1350 dol- 
lars now, in how many years wiU he be worth 4500 dollars ? 

Ans. 9 years. 

21. How many bushels of oats at 40 cents a bushel, must 
be given for 1600 bushels of wheat at 75 cents a bushel ? 

Am. 3000 bushels. 

22. Bought 325 loads of wheat, each load containing 50 
bushels, at 2 dollars a bushel; what did the wheat cost? 

23. If you deposit 225 cents each week in a savings bank, 
and take out 75 cents a week, how many cents will you have 
left at the end of the year ? An$. 7800 cents. 

24. The product of two numbers is 31383450, and one of 
the numbers is 4050 ; what is the other number? 
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25. The Illinois Central Railroad is 700 miles long, and 
cost 81647000 dollars ; what did it cost per mile ? 

Ans. 4o?10 dollars. 

26. What number is that, which being divided by 7, the 
quotient multiplied by 3, the product divided by 5, and this 
quotient increased by 40, the sum will be 100 ? Ans, 700. 

27. How many cows at 27 'dollars apiece, must be given 
for 54 tons of bay at 17 dollarh a .,on ? 

28. A mechanic receives bC dollars for 26 days* work, and 
spends 2 dollars a day for U\e whole time ; how many dollars 
has he left ? Ans. 4 dollars. 

29. If 7 men can build a house in 98 days, how long would 
it take one man to build it ? ' Ahs. 686 days. 

30. The number of school houses in the State of New 
York, in 1855, was 11,137 ; suppose their cash value to have 
been 5,301,212 dollars, what would be the average value? 

Ans. 476 dollars. 
31; A cistern whose capacity is 840 gallons has two pipes ; 
through one pipe 60 gallons run into it in an hour, and through 
the other 39 gallons run out in the same time ; in how many 
hours will the cistern be filled ? Ans. 40 hours. 

32. The average beat of the pulse of a man at middle age 
is about 4500 times in an hour ; how mliny times does it beat 
in 24 hours ? Ans. 108000 times. 

33. How many years from the discovery of America, in 
1492, to the year 1900 ? 

34. According to the census, Maine has 31766 square 
miles; New Hampshire, 9280 ; Vermont, 10212; Massachu- 
setts, 7800; Rhode Island, 1306; Connecticut, 4674; and 
New York, 47000; how many more square miles has all 
New Englatid than New York? 

35. What is the remainder after dividing 62530000 by. 
87900? Ans. 83100. 

36. A pound of cotton has been spun into a thread 8 miles 
in length ; allowing 235 pounds for waste, how many pounds 
will it take to spin a thread to reach round the earth, suppos- 
ing the distance to be 25000 miles ? Ans, 3360 pounds. 
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37. John has 8546 dollars, which is 342 dollars less than 

4 times as much as Charles has ; how many dollars has 
Charles? Ans. 2222 dollars. 

38. The quotient of one namher divided by another is 37, 
the diyisor 245, and the remainder 230; what is the divi- 
dend? Ans. 9295. . 

39. What number multiplied by 72084 will produce 
5190048? Ans. 72. 

40. There are two numbers, the greater of which is 73 
times 109, and their difference is 17 times 28 ; what is the less 
number? Ans. 7481. 

41. The sum of two numbers is 360, and the less is 114 ; 
what is the product of the two numbers ? Ans. 28044. 

42. What number^ added to 2473248 makes 2568754? 

Ans. 95506. 

43. A farmer sold 35 bushels of wheat at 2 dollars a bush- 
el, and 18 cords of wood at 3 dollars a cord; he received 9 
yards of cloth at 4 dollars a yard, and the balance in money ; 
how many dollars did he receive ? Ans. 88 dollars. 

44. A farmer receives 684 dollars a year for produce from 
his farm, and his expenses^e 375 dollars a year ; how many 
dollars will he save in five years ? ^ 

45. The salt manufacturer at Syracuse pays 58 cents for 
wood to boil one barrel of salt, 10 cents for boiling, 5 cents to 
the state for the brine, 28 cents for the packing barrel, and 3 
cents for. packing and weighing, and receives 125 eents from 
the purchaser ; how many cents does he make on a barrel ? 

Ans. 21 cents. 

46. A company of 15 persons purchase a township of 
western land for 286000 dollars, of j^hjch sum otie man pays 
6000 dollars, and the others the remainder, in equal amounts ; . 
how much does each of the others pay ? An$. 20000 dollars. 

47. If 256 be multiplied by 25, the product diminished by 
625, and the remainder divided by 35, what will be the quo- 
tient? Atis. 165. 

48. Two men start from different places, distant 189 miles, 
and travel toward each other ; one goes 4 miles, and the other 

5 miles an hour; in how many hours will they meet ? 
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GENEBAL PRINCIPLES OF DIVISION. 

88* The quotient in Division depends upon the relative 
values of the dividend and divisor. Hence any change in the 
value of either dividend or divisor must produce a change in 
the value of the quotient But some changes may be produced 
upon both dividend and divisor, at the same time, that 
will not affect the quotient. The laws which govern these 
changes are called General Principles of Divinany which we 
will now examine. 

I. 54-i-9=:6. 

' If we multiply the dividend by 3, we have 

54 X 3 -i- 9 =162 -^9 = 18, 

and 18 equals the quotient, 6, multiplied by 3. Hence, 
Multiplying the dividend by any number^ multiplies the quotient ' 
by the same number, 

II. Using the same example, 54 -^ 9 = 6. 
If we divide the dividend by .3 we have 

J^~9 = 18-^9=2, 

and 2 = the quotient, 6, divided by 3. Hence, Dividing the 
dividend by any number^ divides the quotient by the same 
number, 

III. If we multiply the divisor by 3, we have 

54-^^X3 = 54-7:27 = 2, 

and 2 = the quotient, 6, divided by 3. Hence, Multiplying 
the divisor by any number, divides the quotient by the same 
number. *" 

IV. If we divide the divisor by 3, we have 

54-^3 = 54-^3 = 18, 

Upon what does the value of the quotient depend ? What is the 
first general principle of divisipn ? Second ? Third ? Fourth } 
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and 18 =: the quotient, 6, multiplied hj 3. Hence, Dividing 
the divisor by any number^ multiplies the quotient by the same 
number, 

Y. If we multiply both dividend and divisor hj S, we have 

54 X 3 -T- 9 X 8 = 162 -T- 27 r= 6. 

Hence, Multiplying both dividend and divisor by the same num^ 
her^ does not alter the value of the quotient. 

YI. If we divide both dividend and divisor hj 3, we have 

Hence, Dividing both dividend and divisor py the same num- 
berf does not alter the value of the quotient. 

87. These six examples illustrate all the different changes 
we ever have occasion to make upon the dividend and divisor 
in practical arithmetic The principles upon which these 
changes are based may be stated as follows : 

Frin. I. Multiplying the dividend multiplies the quotient ; 
and dividing the dividend divides the quotient. (86 • I and II.) 

Prin. IL Multiplying the divisor divides the quotient ; and 
dividing the divisor multiplies the quotient. (86* HI and IV.) 

Prin. III. Multiplying or dividing both dividend and 
divisor by the same number^ does not alter the quotient, {f^^. 
V and VI.) 

98. ~nieBGrtfaree principles may be embraced in one 

GENERAL LAW, 

A change in the dividend produces a like change in the 
quotient ; but a change in the divisor produces an opposite 
change in the quotient. 

Note. If a number be multiplied and the product divided by the 
same number, the quotient will be equal to the number multiplied. 
Thus, 15 X 4 = 60, and 60 -5- 4 = 15. 

Fifth ? Sixth ? Into how many general principles can these be con- 
densed }. What is the first ? Second ? Third } In wiiat general law 
are these embraced ? 
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EKACT DIVISOES. 

89. An Exact Divisor of a number is one that gives 
a whole number for a quotient. 

As it is frequently desirable to know if a number has an exact 
divisor, we will present a few directions that will be of assistance, 
particularly in finding exact divisors of large numbers. 

Note. A number whose unit figure is 0, 2, 4, 6, or 8 is called an 
Even Number, And a niunber whose unit figiire is 1| 3, 6, 7, or 9, is 
called an Odd Number, 

2 is an exact divisor of all even numbers. 

4 is an exact divisor when it will exactly divide the tens 
and units of a number. Thus, 4 is an exact divisor of 268, 
756, 1284 

5 is an exact divisor of every number whose unit figure is 
or 5. Thus, 5 is an exact divisor of 20, 955, ^nd 2840. 

8 is an exact divisor when it will exactly divide the hun- 
dreds, tens, and units of a number. Thus, 8 is an exact 
divisor of 1728, 5280, and 213560. 

9 is an exact divisor when it will exactly divide the sum of 
the digits of a number. Thus, in 2486790, the sum of the 
digits 2 + 4 + 8 + 6 + 7 + 9 + = 36, and 36-1-9 = 4. 

10 is an exact divisor when occupies units' place. 
100 when 00 occupy the places of units and tens. 

1000 when 000 occupy the places of units, tens, and hun- 
dreds, &c 

A composite number is an exact divisor of any number, 
when all its factors are exact divisors of the isame. number. 
Thus, 2, 2, and 3 are exact divisors of 12 ; and so also are 4 
(= 2 X 2) and 6 (= 2 X 3). 

An even number is not an exact divisor of an odd number. 

If an odd number is an exact divisor of an even number, 

What is an exact divisor ? What is an even number ? An odd num- 
ber ? When is 2 an exact divisor } 4 ? 5 ? 9 ? 10 ? 100 ? 1000 ? 
\Vhen is a composite number an exact divisor ? An even number is 
not an exact divisor of what ? An odd number is an exact divisor of 
what? 
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07 



twice that odd number is also aa exact divisor of the Wen 
number. Thus, 7 is an exact divisor of 42 ; so also is 7 X 2, 
or 14 



PRIME NUMBERS. 

90. A Prime ITtuiiber is one that can not be resolved 
or separated into two or more integral factors. 

For reference, and to aid in determining the prime factors 
of composite numbers, we give the following : • — 

TABLE OF PRIME NUMBERS FROM 1 TO 1000. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 • 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463. 


587 


683. 


811 


929 ' 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281- 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499^ 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


41 


1J3 


211 


311 


419 


521 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


53 


137 


229 


331 


433 


547 


647 


761 


881 





FACTOHING NUMBERS. 
CASE I. 

91. To resolve any composite number into its 
prime factors. 



What is a prima number ? ., In factoring numbeA, Case I is -what ? 



2 


2772 


2 


1386 


8 


693 


3 


231 


7 


77 


11 


11 




1 
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1. What are the prime factors oif 2772 ? 

OPERATION. Analysis. We divide the given nurnher hy 

2, the least prime factor, and the result by 2; 

this gives an odd number for a quotient, divisible 
by tho prime factor, 3, and the quotient resulting 
from this division is also divisible by 3. The 
noxt quotient, 77, we divide by its least prime 
factor, 7, and we obtain the quotient 11 ; tUs be- 
ing a prime number, the division can not be car- 
ried further. The divisors and last quotient, 2, 
2, 3, 3, 7, and 11 are all the prime factors of the 
given number, 2772. Hence the 

Rule. Divide the given number by any prime factor ; di- 
vide the quotient in the game manner, and so continue the 
division until the quotient is a prirhe number. The several 
divisors and the last quotient will be the prime factors required^ 

Proof. The product of all the prime factors will be the 
given number/ 

EXAMPLES FOR PRACTICE. 

2. What are the prime factors of 1140? Ans. 2 2,3:, 5^ 19. 

3. What are the prime factors of 29925 ? 

4. What are the prime factors of 2431 ? 

5. Find the prime factors of 12673. 

6. Find the prime factors of 2310. * 

7. Find the prime factors of 2205. 

8. What are the prime factors of 13981 ? , 

CASE IL . 

92. To resolve a number into all the different sets 
of factors possible. 

1. In 36 how many sets of factors, and what are they? 
GIto explanation. Hulc. Proof. Case II is what ? 
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OPERATION. Analysis. Writing the 36 at 

2 X 18 *^6 1®^ of the sign =, we arrange 

3 ^ j[2 °^ ^^^ different sets of factors into 
A yy Q which it Can be resolved under 
« ^ ,each other, as shown in the opera- 
SB =i n o o ^®'^» *"^^ ^® ^^ ^^* 36 can be 

2X2X9 resolved into 8 sets of factors. 

2X3X6 
3X3X4 
12X2X3X3 

EXAMPLES FOR PBACTIOE. 

2. How many sets of factors in the number 24? Wha^ 
are they ? Ans. 6 sets. 

3. In 125 how many sets of factors ? What are they ?^ 

Ans, 2 sets. 

4. In 40 how many sets of factors, and what are they ? 

Ans, 6 sets. 

5. In 'fy how many sets of factors, and what are they ? 

Ans. 15 sets. 

CANCELLATION. 

93* Cancellation is the process of rejecting equal factors , 
from numbers sustaining to each other the relation of dividend 
and divisor. 

It has been shown (77) that the dividend is equal to the 
product of the divisor multiplied by the quotient Hence, if 
the dividend can be resolved into two factors, one of which is 
the divisor, the other factor will be the quotient. 
1. Divide 63 by 7. 

OPERATION. Analysis. We see in 

DiTlaor, jf^^ X 9 Dividend. this example that 63 is 

composed of the factors 7 

9 Quotient and 9, and that the factor 

7 is equal to the divisor. 
Therefore we reject the factor 1, and the remaining factor, 9, is the 
quotient. 

Give explanation. What is cancellation ? Upon what principle is 
it based ? Give first explanation. 
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94* Whenever the dividend and divisor are each composite 
numbers, the factors common to both may first be rejected 
ivithout altering the final result. (87, Prin. III.) 

2. What is the quotient of 24 times 56 divided by 7 times 
48? 

oPEiiATioic. Analysis. 

24 X 56 4x$X:rx0 , ^ We first tV 

= = 4, Ans, dtcate the op- 

7x48 Jt X $X$ eration to be 

performed by 
writing the numbers which constitute the dividend above a line, and 
those which constitute the divisor below it' Instead of multiplying 
24 by 56, in the dividend, we resolve 24 into the factors 4 and 6, 
and 56 into the factors 7 and 8 ; and 48 in the divisor into the fiie- 
tors 6 and 8. We next cancel the factors 6, 7, and 8, which are 
common to the dividend and divisor, and we have left the factor 4 
in the dividend, which is the quotient 

Note. "When all the &ctors or numbers in the dividei^ are can- 
• celed, 1 should be retained. 

05. If any two numbers, one in the dividend and one in 
the divisor, contain a common factor, we may reject that factor. 

3. In 54 times 77, how many times 63 ? 

OPERATION. Analysis. In this example we see that 9 will 

6 11 divide 54 and 63 ; so we reject 9 as a factor of 54, 

^ . ^^ and retain the factor 6, and also as a factor of 63, 

fi^ X 11 j^jj^ retain the factor 7. Again, 7 will divide 7 in 

00 ' the divisor, and •77 in the dividend. Dividing 

^ both numbers by 7, 1 will be retained in the 

divisor, and 11 in the dividend. Finally, the 

product of 6 X 1 1 = 66, the quotient 

4. Divide 25 X 16 X 12 by 10 X 4 X 6 X 7. 

operation. Analysis. In 

5 4c ^ ^^t ^ ^Q ^^^ P^^ 

afiXHxti 5X4 ^„ ^^ cedingexample,we 

= =^=:2^. reject all the fac- 

1'0 X ^ X X 7 7 tors that are com- 

ft mon to both divi- 
dend and divisor. 

Give second explanation. 
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and we have remaining the factor 7 in th^dirisor) and the factors'S and 
4 in the dividend. Completing the work, we have ^ = 2f , Ana. 

From the preceding examples and illustrations we derive 
the following 

Rule. L Write the numbers composing the dividend ahave 
a horizontal line, and the numbers composing the divisor 
below it. 

II. Cancel aU the factors common to both dividend and 
divisor. 

III. I^ivide the product of the remaining fctctors of the div' 
id^nd by the product of the remaining factors of the divisor y 
and the result will be the quotient. 

Notes. 1. Rejecting a &ctor from any ninnber is dividing the numher 
hy that feurtor. 

2. When a &ctor is canceled, the unit, 1, is supposed to take its 
place. 

3. One factor in the dividend will cancel only one equal factor in the 
divii|or. 

4. If all the fetctora o» numhers of the divisor are canceled, the 
product of the remaining factors of the dividend will be the quotient. 

6. By many it is thought more convenient to write the factors of 
. the dividend on the right of a vertical line, and the factors of the divisor 
on the left. 

EXAMPLES FOE PRACTICE. ' 

1. What is the quotient of 16 X 5 X 4 divided by 20 X 8 .? 

FIRST OPERATION. SECOND OPERATION. 



2 ho 






i 



2, Ans. 
2. Divide the product of 120 X 44 X 6 X 7 by 72 X 33 X 14. 

Rule, first step ? Second? Third? Wliat is the effect of rejecting 
a &ctor ? What is the quotient when all the fcctors in the divisor are 
conoeled? 
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FIBST OPEBAnON. 



10 



/ 



nxmxu 3 

$ S It 



= V = 6i, Am. 



SECOND OPEKATIOH. 



0, 



'n 



ft 



00 



^u 





It 



10 



20 



6|, .<^. 

8. Divide the product of 83 X 85 X 28 by 11 X 15 X 14 

Am, 1^. 

4. What is the quotient of 21 X 11 X 26 divided by 14 X 
13? Am. 33. 

5. Divide the product of the numbers 48, 72, 28, and 5, by 
the product of the numbers 84, 15, 7, and 6, and give the 
result. ' Am. 9^. 

6. Divide 140 X 39 X 13 X 7 by 30 X 7 X 26 X 21. 

Ant. 4 J. 

7. What is the quotient of 66 X 9 X 18 X 5 divided by 
22 X 6 X 40 ? Am. IQI- 

8. Divide the product of 200 X 36 X 30 X 21 by 270 X 
40 X 15 X 14 Am. 2. 

9. Multiply 240 by 56, and divide the product by 60 mul- 
tiplied by 28. Am. 8. 

10. The product of the numbers 18, 6, 4, and 42 is to be 
divided by the product of the numbers 4 9, 8, 7, and 6 ; what 
is the result ? Am. 4. 

11. How many tons of hay, at 12 dollars a ton, must be 
given for 30 cords of wood, at 4 dollars a cord ? Ah%. 10 tons. 
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/^ 

12. How many Rrkias of butter, each containing 56 pounds^ 
at 13 cents a pound, must be given for 4 barrels of sugar, each 
containing 182 pounds, at 6 cents a pound ? Ans, 6 firkins. 

13. A tailor bought 5 pieces of cloth, each piece containing 
24 yards, at 3 dollars a yard. How many suits of clothes, .at 
18 dollars a suit, must be made from the cloth to pay for Jt ? 

Ans, 20 suits. 

14. How many days' work, at 75 cents a day, will pay for 
115 bushels of corn, at 50 cents a bushel ? Ans. 76| days. 

GREATEST COMMON DIVISO&. 

96 o A Common Divisor of two or more numbers is a 
number that will exactly divide each of them. 

97. The Greatest Common Divisor of two or more num- 
bers is the greatest number that will exactly divide each of 
them. 

Numbers prime to each other are such as have no common 
divisor. 

Note. A common divisor is sometimes called a Common Measure ; 
and the greatest common divisor, the Greatest Common Measure. 

f 
CASE I. 

98. When the numbers are readily factored. 

1. What is the greatest common divisor of 6 and 10 ? 

Ans. 2. 

OPE&ATlox. Analysis. We readily find by inspection 

6 .. 10 *1^* 2 will divide both the given numbers; 

~" hence 2 is a common divisor; and since the 

° " ^ -quotients 3 and 5 have no common factor, but 
are prime to each other, the common divisor, 
2, must be the greatest comn^on divisor. 

2, What is the greatest common divisor of 42, 63, and 105 ? 

What is a commoci divisor? The greatest common divisor? A 
common measure ? The greatest common measure ? What is Case I r 
Give aaalysis. 

BP. 4 



8 


42.. 63.. 105 


7 


U..21.. 85 




2.. 8.. 5 
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# 
OPERATioic. Analysis. We obserre paib 3 

will exactly divide each of the ^vea 

numbers, and that 7 will /exactly 
divide each of the result^g quo- 
tients. Hence, each of tbe given 
numbers can be exacdy divided by 3 
3 X 7 = 21, Am. times 7 ; and these numbers must be 

component favors of the greatest 
common divisor. Now, if there were any other component factor of 
the greatest common divisor, the quotients, 2, 3, 5, would be exactly 
divisible by it But these quotients are prime to each other. Hence 
3 and 7 are aU the component factors of the greatest common divisor 
sought. 

3. What is the greatest common divisor of 28, 140, and 280 ? 

OPEBATION. Analysis. We first divide by 4; 

then the quotients by 7. The re- 
sulting quotients, 1, 5, and 10, are 
prime to each other. Hence 4 and 
7 are all the component factors of 
^^ , the greatest conunon divisor. 

4 X 7 = 28, Am. 

From these examples and analyses we derive the following 

Rule. I. Write the numbers in a line, with a vertical line 
at the left, and divide by any factor common to all the numbers. 

II. Divide the quotients in like manner, and continue the 
division till a set of quotients is obtained that have no common 
factor. 

III. Multiply all the divisors together ^ and the product mil 
he the greatest common divisor sought. 

EXAMPLES FOR PRACTICE. 

1. What is the greatest common divisor of 12, 36, 60, 72 ? 

Ans. 12. 

2. tirhat is the greatest common divisor of 18, 24, 30, 36, 
42? Am. 6. 

Rule, first step? . Second? Third? 
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«. What is the greatest common divisor of 72, 120, 240, 
884? An». 24. 

4. What is the greatest c<Hmnon divisor of 36, 126, 72, 
216? Am. l^. 

5. What is the greatest common divisor of 42 and 112 ? 

Am. 14. 

6. What is the greatest common divisor of 32, 80, and 
256? Am. 16. 

7. What is the greatest common divisor of 210, 280, 350, 
630, and 840? Am. 70. 

8. What is the greatest common divisor of 300, 525, 225, 
and 375 ? ' Am. 75. . 

9. What is the greatest common divisor of 252, 630, 1134, 
and 1386 ? Am. 126. 

10. What is the greatest common divisor of 96 and 544 ? 

Am. 32. 
li. What is the greatest common divisor of 468 and 1184 ? 

Ans. 4. 
12. What is the greatest common divisor of 200, 625, and 
150? Am. 25. 

CASE n. 

99. When the numbers can not be readily factored. 

As the analysis of the method under this case depends upon 
three properties of numbers which have not been introduced, 
we present them in this place. 

I. An exact divisor divides any number of times its dividend. 

11. A common divisor of two numbers is an exact divisor 
of their sum. 

III. A common divisor of two numbers is an es^ct divisor 
of their difference. 



What 18 Case 11 ? What is the first principle upon which it is 
founded? Second? Third? 
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!• What is the greatest common divisor of 84 and 208 ? 



OPERATIOX. 

203 
168 

35 

28 



84 
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70 


2 


14 
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14 
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7, Ans. 



• Analysis. We draw two vertical 
lines, and place the larger number on 
the right, and the smaller number on 
the left, one Hne lower down. We 
then divide 203, the larger number, by 
84, the smaller, and write 2, the quo- 
tient, between the verticals, the prod- 
uct, 168, opposite, under the greater 
number, and the remainder, 35, below. 
We next divide 84 by this remainder, 
writing the quotient, 2, between the verticals, the product, 70, on the 
left, and the new remainder, 14, below the 70. We again divide the 
last divisor, 35, by 14, and obtain 2 for a quotient, 28 for a product, 
and 7 for a remainder, all of which we write in the same order as in 
the former steps. Finally, dividing the last divisor, 14, by the last 
remainder, 7, and we have no remainder* 7, the last divisor, is the 
greatest common divisor of the given numbers. 

In order to show that the last divisor in such a process is 
the greatest common divisor, we will first trace the work in the 
reverse order, as indicated by the arrow line below. 



84 



70 



14 



14 



OPERATION. 7 divides the 14, as proved 

by the last division; it will 

also divide two times 14, or 28, 

(I.) Now, as 7 divides both 

itself and 28, it will divide 35, 

their sum, (IL) It will also 

divide 2 times 35, or 70, (I;) 

and since it is a common 

divisor of 70 and 14, it must 

divide their sum, 84, which 

is one of the given numbers, 

-^ 7 (U.) It will also divide 2 

times 84, or 168, (I;) and 

since it is a common divisor of 168 and 35, it must divide their 

sum, 203, the larger number, (11.) Hence 7 is a common divisor 

of the given numbers. 

Again, tracing the work in the direct order, as indicated below, we 
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Qive analysis. 
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know that the greatest common d]?n8or» whaUner U he, must divide 

2 times 84, or 168, (L) Then 

203 since it will divide both 168 

and 203, it must divide their 

-gg difference, 35, (IIL) It will 

^^ also divide 2 times 35, or 70, 

(10 and as it will divide both 

35 70 and 84, it must divide their 

difference, 14, (HI.) ^t will 

also divide 2 times 14 or 28, 

(I;) and as it will di^dde both 

I 28 and 35, it must divide their 

^ difference, 7, (IIIO hence, it 

cannot he greaier than 7. 

Thus we have shown, 

1st That 7 is a common divisor of the given numbers. 
2d. That their greatest common divisor, whatever it be, 
cannot be greater than 7. Hence it must be 7. 

From this example and analysis, we derive the following 

BuLE. I. Draw two verticals, and. write the two numbers^ 
one on each side^ the greater number one line above the less. 

II. Divme the greaier number by the less, writing the quo^ 
tient between the verticals^ the product under the dividend, and 
the remainder below. 

m. Divide the less number by the remainder, the last divisor 
by the last remainder, and so on, till nothing remains. The 
last divisor will be the greatest common divisor sought 

IV. Jf more than two numbers be given, first find the greatest 
common divisor, of two of them, and then of this divisor and one 
of the remaining numbers, and so on to the last ; the last common 
divisor found wiU be the greatest common divisor of aUthe 
given numbers. 

Notes. 1. "Wlien more than tWo nmnbers are given, it is better to 
begin with the least two. 

2. If at any point in the operation a prime number occur as a re- 
mainder, it must be a common divisor, or the given niunbers have no 
common divisor. 

Rule, first step ? Second ? Third ? Fourth ? "What relation have 
numbers when their ^lifference is a prime number ? 
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2. Find tbe greatest oommon diYisor^ 154 and 210. 

Jns. 14. 

3. Wliat is the greatest common divisor of 316 and 664? 

Ans, 4. 

4. What is the greatest common divisor of 679 and 1869 ? 

Ans. 7. 

5. What is the greatest common divisor of 917 and 1495 ? 

Ans. 1. 

6. What is the greatest common divisor of 1313 and 4108? 

Ans. 13. 

7. What is the greatest oommon divisor of 1649 and 5423 ? 

Ans. 17. 

The following examples may be solved by either of the fore- 
going methods. 

8. John has 35 pennies, and Charles 50 : how shall they 
arrange them in parcels, so that each boy shall have the same 
number in each parcel ? Ans. 5 in each parcel 

9. A speculator has 3 fields, the first containing 18, the 
second 24, and the third 40 acres, which he wishes to divide 
Into ^he largest possible lots having the same number of acres 

each ; how many acres in each lot? .v Ans. '2 acres. 
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10. A farmer had 231 bash^ls of wheat, and 278 bodiels 
of oats, which he wished to put into the least number of bins 
containing the same number of bushels, without mixing the 
two kinds ; what number of bushels must each bin hold ? 

Ans. 2L 

11. A yillage streiet is 332 rods long'; A owns 124 rods 
front, B 116 rods, and G 92 rods; they agree to divide their 
land into equal lots of the largest size that will allow each 
one to form an exact number of lots ; what will be the width 
of the lots ? An$. 4 rods. 

12. The Erie Railroad has 3 switches, or side tracks, of the 
following lengths: 3013, 2231,- and 2047 feet; what is the 
length of the longest rail that will exactly lay the tnck on 
each switch ? Ans. 23 feet 

13. A forwarding merchant has 2722 bushels of wheat, 
1822 bushels of com, and 1226 bushels of beans, which he 
wishes to forward, in the fewest bags of equal size that will 
exactly hold either kind of grain; how many bags will it 
take? Am. 2885. 

^4. A has 120 dollars, B 240 dollars, and 384 dollars ; 
they agree to purchase cows, at the highest price per head that 
will allow each man to invest all his money; how many 
cows can each man purchase? Ans. A 5, B 10, and C 16. ^ 

MULTIPLES. 

100« A Multiple is a number exactly divisible by a 
given number ; thus, 20 is a multiple of 4. 

101* A Common Multiple is a number exactly divisible 
by two or more given numbers ; thus, 20 is a common multipl(^, 
of 2, 4, 5, and 10, 

103. The Least Common Multiple is the least number 
exactly divisible by two or more given numbers ; thus, 24 k 
the least common m^tiple of 3, 4, 6, an d 8. 

What is a multiple ? A common multiple ? The least ronunon 
miiltiple ? 
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I^S. From tiie definitido (!••) it is erident that the 
product of two or more nombers, or any number <yf times their 
product, must be a common multiple of the numbers. Hence, 
A common mnliiple of two or more muaben may hefomui if 
muttipkfing the given numbers together. 

104« To find the least conmum multiple. 

FIRST METHOD. 

From the nature of prime numbers we derive the fi>Ilow- 
ing principles : — 

L If a number exactly contain another, it will contain all 
the prime factors of that number. 

XL If a number exactly contain two or more nnmbers, k 
will also contain all the prime Actors of those numbers. 

III. The least number that will exactly contain all the 
prime Actors of two or more numbers, is the least common 
multiple of those numbers. 

1. Find the least commcm multiple of 30, 42, 66, and 78. 

OPERATION. Analysis. The 

80 = 2 X 3 X 5 number^ camiot be 

42 = 2 X 3 X 7 ^^ ^^""* ^^' since 

. g<* 2^3X11 ^ must Contain 78 ; 

78 = 2 X 3 X 13 ^"^"^.^TT "^Z 

tarn the fectors of 

2X 3 X 13 X 11 X 7 X 5=:S(mO,Jns?^''^^'^ ^ ^^ 

We here hare all the prime fectors of 78, and also all the factors of 
$6f except the factor 11. Annexing 11 to the series of factors, 

2 X 3 X 13 X 11, 
and we hare all the prime factors of 78 and 66, and also all the 
factors cf 42 except the factor 7. Annexing 7 to the series o{ factors, 

2 X 3 X 13 X 11 X 7, 
and we have all the prime factors of 78, 66, and 42, and ako all the 

How can a common multiple of two or more nmnbers be found ? 
"^'"Bt principle deriYcd from prime numbers? Second? Third? 
*6 analysis. 
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fiictors of 30 es^cept the &ctor d. Annexing 5 to the series of &ctor8, 

2X3X13X11X7X5, 

and we have all the prime factors of each of the given numhers ; and 
hence the product of the series of factors is a common multiple of 
the giyen numhers, (II.) And as no factor of this series can he 
omitted without omitting a factor of one of the given numhers, the 
product of the series is the least common multiple of the given 
numbers, (III.) 

From this example and analysis we deduce the following 

Rule. I Resohe the given numhers into their prime factors. 

II. Take all the prime factors of the largest number, and 
such prime factors of the other numbers as are not found in the 
largest number, and their product will be the least common 
multiple. 

Note. When a prime factor is repeated in any of the given numbers, 
it must be used as many times, as a factor of the multiple,' as the 
greatest number of times it appears in any of the given ntimbers. 

EXAMPLES FOR PRACTICE. 

2. Find the least common multiple of 7, 35, and 98. 

Ans. 490. 

3. Find the least common multiple of 24, 42, and 17. 

Ans. 2856. 

4. What is the least common multiple of 4, 9, 6, 8? 

Ans. 72. 

5. What is the least common multiple of 8, 15, 77, 385 ? 

Ans. 9240. 

6. What is the least common multiple of 10, 45, 75, 90 ? 

Ans. 450. 

7. What is the least common multiple of 12, 15, 18, 85 ? 

Afv. 1260. 



Rule, first step ? Second ? What caution is given > 
4* 
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SECOND METHOD. 
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10tl« 1. What 18 the least common multiple of 4^ 6, 9, 
and 12? 

OPERATioif. Analysis. We first write 

the given numbers in a series, 
with a vertical line at the left. 
Since 2 is a factor of some of 
the given numbers, it must be 
a factor of the least common 
multiple sought Dividing as 

2 X 2 X 3 X 3 = 86, Ans. ^^y ^^ *^^ numbers as ard 

divisible by 2, we write the 
quotients and the undivided number, 9, in a line underneath. We 
now perceive that some of the numbers in the second line contain 
the factor 2 ; hence the least common multiple must contain another 
2, and we again divide by 2, omitting to write down any quotient 
when it is 1. We next divide by 3 for a like reason, and still again 
by 3. By this process we have transferred all the factors of each 
of the numbers to the left of the vertical; and their product, 36, 
must be the least common multiple sought, (104, IIL) 

2. What is the least common multiple of 10, 12, 15, and 75 ? 

operation! Analysis. We read* 

ily see.^hat 2 and ^ are 
among' the fletctors of the 
given numbers, and must 
be factors of the least 

2 V 5 V 2 V 3 y 5 ^ 300 AnR c^n""^'^ multiple ; hence 
JX^X^X^Xd — dUU, Ans. ^^ ^j^;^^ g^g^ number 

th$it is divisible by either of these factors or by ikieir prodtut ; thus, 
we divide JO by both 2 efnd 5 ; 12 by 2 ; 15 by 5 ; and 75 by 5. 
We next divide the second line in like manner by 2 and 3 ; and 
afterwards tiie third line by 5. By this process we collect the 
factors of the given numbers into groups ; and the product of the 
factors at the left of the vertical is the least common multiple sought. 

3. What is the least common ipultiple of 6, 15, 35, 42, 
and 70? 



Qive expUnatioiii, 
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OPE&ATIOK. Analtsis. In this oper- 

15 . . 42 . . 70 ation we omit the 6 and 3^, 

— T 7 — ~T because they are exactly con- 

5 . . 2 . . 10 tained in some of the other 



8X7X2X5 = 210, Ans. given numbers; thus, 6 is 

contained in 42, and 35 in 
70 ; and whatever will contain 42 and 70 must contain 6 and 3$. 
Hence we have only to find the least common multiple of the re- 
maining numbers, 15, 42, and 70. 

From these examples we derive the following 

Rule. L Write the numbers in a line, omitting any of the 
smaller numbers that are factors of the larger, ^and draw a 
vertical line at the left. 

. II. Divide by any prime factor, or fcu^tors, that may he con- 
Gained in one or more of the given numbers, and write the quotients 
and undivided numbers in a line underneath, omitting the Vs. 

III. In like manner divide the quotients and undivided num- 
bers, and continue the process till aU the factors of the given 
numbers have been transferred to the left of the vertical. ITien 
multiply these factors together, and their product will be the least 
common multiple required. 

EXAMPLES FOR PBACTIOE. 

4. What is the least commoa multiple of 13, 15, 42, and 
60? Ans. 420. 

)5. What is the least common multiple of 21, 35, and 42 ? 

Ans. 210. 

6. What is the least common multiple of 25, 60, 100, and 
125? Ans. 1500. 

7. What is the least common multiple of 16, 40, 96, and 
105? Ans. 3360. 

8. What is the least common multiple of 4, 16, 20, 48, 6(^ 
and 72? Ans. 720. 

9. What is the least common multiple of 84, 100, 224, and 
800? Ans. 16800. 

Rule, first step ? Second ? Third ? 
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10. What is the least common multiple of 270, 189, 297, 
243? Ans. 187110. 

11. What is the least common multiple of 1, 2, 3, 4, 5, 6, 7, 
8,9? Ans. 2520. 

12. What is the smallest sum of monej for which I could 
purchase an exact number of books, at 5 dollars, or 3 dollars, 
or 4 dollars, or 6 dollars each ? Ans. 60 dollars. 

13. A farmer has 3 teams ; the first can draw 12 barrels 
of flour, the second 15 barrels, and the third 18 barrels; 
what is the smallest number of barrels that will make full 
loads for any of the teams ? Ans. 180. 

14. What is the smallest sum of money with which I can 
purchase cows at $30 each, oxen at $55 each, or horses at 
$105 each? Ans. $2310. 

15. A can shear 41 sheep in a day, B 63, and C 54 ; what 
is the number of sheep in the smallest flock that would furnish 
exact days' labor for each of them shearing alone ? 

Ans. 15498. 

16. A servant being ordered to lay out equal sums in the 
purchase of chickens, ducks, and turkeys, and to expend as 
little money as possible, agreed to forfeit 5 cents for every fowl 
purchased more than was necessary to obey orders. In the 
market he found chickens at 12 cents, ducks at 30 cents, and 
turkeys at two prices, 75 cents and 90 cents, of which he im- 
prudently took the cheaper ; how much did he thereby for* 
felt? Ans. 80 cents. 



CLASSIFICATION OF NUMBERS. 

Numbers may be classified as follows : 
106. I. As Ih^en and Odd. 
107* II. As JWme and Composite* 

, V,, " 

What is the first classification of numbers? What is an even num- 
ber ? An odd number } Second classification ? A prime number ? 
A pomposite awnb^? 
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108* m. As Integral and FracH(maL 

An Integral Nnmber, or Xateger, expresses whole things. 
Thus, 281 ; 78 boys; 1000 books. 

A Fraetional. Number, or Fraetian, expresses equal parts 
oi a thing. Thus, half a dollar; three-fourths of an lK>ur; 
seven-eighths of a mile. 

109* IV. As Abstract and Concrete. 
I 110« Y. As Simple and OcrnipouncL 

A Simple Knmber is either an abstract number, or a 
concrete number of but one denomination. Thus, 48, 926; 
48 dollars, 926 miles. 

A Componnd Nmnber is a concrete number whose value is 
expressed in two or more different denominations. Thus, 82 
dollars 15 cents; 15 days 4 hours 25 minutes; 7 miles 82 
rods 9 feet 6 inches. 

Ill* YI. As Like and Unlike. 

Like Numbers are numbers of the same unit value. 

If siipple numbers, they must be all abstract, as 6, 62, 487 ; 
or all of one and the same denomination, as 5 applet, 62 ap- 
ples, 487 apples; and, if compound numbers, they must be 
used to express, the same kind of quantity, as time, distance, 
&c. Thus, 4 weeks 3 days 16 hours; 1 week 6 days 9 
hours ; 5 miles 40 rods ; 2 miles 100 rods. 

TTnlike Numbers are numbers of diiferent unit values. Thus, 
75, 140 dollars, and 28 miles ; 4 hours 30 minutes, and 5 
bushels 1 peck. 

What is the third classification ? What is an integral number ? A 
fractional number ? What is the fourth classification ? An abstract 
number ? A concrete number ? What is the fifth classification ? A 
simple number ? A compound number ? Sixth classification ? What 
are like numbers ? Unlike numbers i 
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FRACTIONS. 

PEFIKITIONS, NOTATION, AND NUMERATION. 

113. If a unit be divided into 2 equal parts, one of the 
parts is called one half. 

If a unit be divided into 3 equal parts, one of the parts i£ 
called one thirdy two of the parts two thirds. 

If a unit be divided into 4 equal parts, one of the parts is 
called one fourth^ two of the parts two fourthsy three ci the 
parts three fourths. 

If a unit be divided into 5 equal parts, one of the parts is 
called one Jifth, two of the parts two jifihs^ three of the parts 
three ffthsy &c 

The parts are expressed by figures ; thus. 

One half is written 
One third ** 

Two thirds « 
One fourth « 
Two fourths " 
Three fourths « 

Hence we see that the parts into which a unit is divided take 
their name, and their value, from the number of equal parts 
into which the unit is diyided. Thus, if we divide an orange 
into 2 equal parts, the parts' are called halves ; if into 3 equal 
parts, thirds ; if, into 4 equal parts, fourths, &;c. ; and each 
third is less in value than each half and each fourth less than 
each third; and the greater the numher of parts, the less 
their value. 

When a unit is divided into any number of equal parts, one 
or more such parts is a fractional part of the w^le number, 
;and is called 9, fraction. Hence 

113. A Fraction is one or more of the equal parts of a 
unit. 

Define a fraction. 
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114* To write a fraction, two integers are required, one 
to express the number of parts into which the whole number 
is divided, and the other to express the number of these parts 
taken. Thus, if one dollar be divided into 4 equal parts, 
the parts are called fourths^ and three of these parts are 
called three fourths of a dollar. This three fourths maj be 
written 

'3 the number of parts taken. 

4 the number of parts into which the dollar is divided, 

115. The SMiominator is the number below the line. 
It denominates or names the parts ; and 

It shows how many parts are equal to a unit. 

116. The Hnmerator is the number above the line. 
It numerates or numbers the parts ; and 

It shows how many parts are taken or expressed bj 
the fraction. 

117* The Terms of a fraction are the numerator and de- 
nominator, taken together. 

118* . Fractions indicate division^ the numerator answering 
to the dividend, and the denominator to the divisor. Hence, 

119. The Value of a fraction is the quotient, of the nu- 
merator divided by the denominator. 

ISO* To analyze a fraction is to designate and describe 
its numerator and denominator. Thus, f is analysed as fol- 
lows : — 

4 is the denominator^ and shows that the unit is divided 
into 4 equal parts ; it is the divisor. 

3 is the numerator, and shows that 3 parts are taken ; it is 
the dividend, or integer divided. 

3 and 4 are the terms, considered as dividend and divisor. 

The valtie of the fraction is the quotient of 3 -r- 4, or ^. 

How many numbers are required to write a fraction ? Why ? De- 
fine the denominator* The numerator. What are the terms of » frac- 
tion ? The value i What Is the analysis of » toction } 
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EXAlfPLEB FOB PBACTIOB. 

Express the following fractions by figures : -^ 

1. Seven eighths, 

2. Three twenty-Jifths. 
8. Nine one hundredths. 

4. Sixteen thirtieths. 

5. Thirty-one one hundred eighteenths. 

6. Seventy-five ninety-sixths. 

7. Two, hundred fifty-four ybwr hundred forty4hirds. 

8. Eight nine hundred twenty'-jirsts. 

9. One thousand two hundred thirty-two seventy^jwe thou- 
sand six hundredths. 

10. Nine hundred six two hundred farty-4hree thousand 
eighty-seconds. 

Bead and analyze the following fractions : 

11- i®iy; T^; iN'y il; If; xfa-; i^; ill-* 

12. T^yjy; tWir; T^ift; tBtt; t^Stt; )^^. 

13. iVir; TTrirrr; ttIMt; rff?f^. 

131. Fractions are distinguished as Proper and Improper. 

A Proper Fraction is one whose numerator is less than its 
denominator; its value is less than the unit, 1. Thus, t^^VV' 
•^, Jf are proper fractions. 

An Improper Fraction is one whose numerator equals or 
exceeds its denominator; its value is never less than the 
unit, 1. Thus, f , f , J^, ■^, \%^ J^^ are improper fractions. 

133. A mixed ITnmber is a number expressed by an in- 
teger and a fraction ; thus, 4 J, 17Jf , ^-^xs arc mixed numbers. 

133. Since fractions indicate division, all changes in the 
terms of a fraction will affect the value of that fraction according 
to the laws of division ; and we have only to modify the lan- 
guage of the General Principles of Division (87) by substi- 
tuting the words numerator ^ denominator ^ and fraction^ or valtte 

TYhat is a proper fradibn? An improper fraction? A zsizsd 
. iiW2nl>er ? What do fractions indicate ? 
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of the fraction^ for the words dividend^ divisary and quotient^ 
respectively, and we shall have the following 

GENEBAL PBINCIPLES OF FBACTIONS. 

134:« PRIK. I. Multiplying the numerator mtdtiplies the 
fraction, and dividing the numerator divides the fraction. 

Prin. II. Multiplying the denominator divides thefraction, 
and dividing the denominator multiplies the fraction. 

Prin. III. Multiplying or dividing both terms of the frtxe^ 
tion hy the same number does not alter the value of the fraction. 

These three principles may be embraced in one 

GENERAL LAW. 

13tK« A change in the numebatob produces a like change 
in the value of the fraction ; hut a change in the denomina- 
ion produces an opposite change in the value of the fraction. 

REDTJCnON. 

CASE I. 

136. To reduce fractions to their lowest terms. 

A fraction is in its lowest terms when its numerator and de- 
nominator are prime to each other ; that is, when both terms 
have no common divisor. 

1« Reduce the fraction f ^ to its low^t terms. 

FIRST OPERATION. ANALYSIS. Dividing both 

♦S = §S = If = 4> Ans. terms of a firaction by the same 

number does not alter the value 
of the fraction or quotient, (194, HI ;) hence, we divide both 
terms of ||, by 2, both terms of the result, |J, by 2, and both terms 
of this result by 3. As the terms of | are prime to each other, the 
lowest terms^ of Jf are |. We have, in effect, canceled aU the fac- 
tors common to die numerator and denominator. 

First general principle ? Second ? Third ? General law ? What 
is meant by reduction of fractions? Case I is what? What ia 
meant by lowest terms f Give analysis. 
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SECOND OPERATION. In this operation we have divided 

. 12 ) 41 = 4 Ans. ^^^^ terms of the fraction by their 

greatest common divisor, (97,) and 
thus performed the reduction at a single division. Hence the 

Rule. Cancel or reject aU factors common to both numerC' 
tor and denominator. -Or, 

Divide both terms by their greatest common divisor. 

EXAMPLES FOR PRACTICE. 

2. Reduce j|| to its lowest terms. Ans. ^. 

3. Reduce $|J to its lowest terms. Ans. f. 

4. Reduce ||^ to its lowest terms. . Ans. f^. 

5. Reduce f|^ to its lowest terms. 

6. Reduce g'lV^ ^ *** lowest terms. 

7. Reduce ^-^j to its lowest terms. 

8. Reduce -^^ to its lowest terms. 

9. Reduce m% to its lowest terms. Ans, ^. 

10. Reduce |f |f to its lowest terms. Ans. ^. 

11. Reduce v^g^^ to its lowest terms. Ans. l^^. 

12. Express in its simplest form the quotient of 441 divided 
by 462. Ans. Jf 

13. Express in its simplest form the quotiient of 189 di- 
vided by 273. Ans. ^^. 

14. Express in its simplest form the quotient of 1344 di- 
vided by 1536. Ans. f 

CASE n. 

127. To reduce an improper fraction to a whole 
or mixed number. 

1. Reduce ^^ to a whole or mixed number. 

OPERATION. Analysis. Since 

i^ = 324 -f. 15 = 21 A = 21 4, Ans. 1^ fifteenths equal 

^^ yy ¥> 1,324 fifteenths are 

equal to as many times 1 as 15 is contained times in 324, which is 

21^ times. Or, since the numerator is a dividend and the denom- 

Rule. Case 11 is what ? ^ Give explanation. 
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inatoT a divisor, (118,) we reduce the fraction to an equivalent 
whole or mixed number, by dividing the numerator, 324, by the 
denominator, 15. Hence the 

Rule. Divide the numerator hy the denominator. 

Notes. 1. When the denominator is an exact divisor of the numer- 
ator, the result will be a whole number. 

2. In all answers contaming fractions, reduce the fractions to their 
lowest terms. 

EXAMPLES FOR PRACTICE. 

2. In -V^ of a week, how many weeks ? An$» If. 

3. In -i-p- of a bushel, how many bushels ? Ans, 23|. 

4. In ^1^ of a dollar, how many dollars ? 

5. In ^^ of a pound, how many pounds ? Am. 54^ 
^ 6. Reduce -^f 4* to a mixed number. 

7. Reduce J^ to a whole number. 

8. Change ->^|p to a mixed number. An$, 18}. 

9. Change ^^-^ to a mixed number. 

10. Change ^^^^^ to a mixed number. Ans. 1053|f . 

11. Change^Aj^^aa to a whole number. Ans. 7032. 

CASE in. 

128. To reduce a whole number to a fraction hav- 
Jng a given denominator. 
1. Reduce 46 yards to fourths. 

OPERATION. Analysis. Since* in 1 yard there are 4 fourths, 

^g in 46 yards there are 46 times 4 fourths, which are 

4 184 fourths = if^. In practice we multiply 46, 

the number of yards, by 4, the given denominator, 

^^yAns. ajj^j taking the product, 184, for the numerator of a 
fraction, and the given denominator, 4, for the de- 
nominator, we have J^. Hence we have the 

Rule. Multiply the whole number by the given denominator ; 
take the product for a numerator ^ under which ''write the given 
denominator. 

Rule. Case in is what? Give explanation. Rule, 
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Note. A whole number is reduced to a fraetioiial fonn bj -wntiiig 
1 under it fbr a denominator ; thus, 9 =z:|. 

EXAMPLES FOR PRACTICE. 

2. Reduce 25 bushels to eighths of a busheL Ans, 2§&. 
3* Reduce 63 gallons to fourths of a gallon. Am, '^|2* 

4 Reduce 140 pounds to sixteenths of a pound. 

5. In 56 dollars, how many tenths of a dollar ? Ans. -^yv, 

6. Reduce 94 to a fraction whose denominator is 9. 

7. Reduce 180 to seventy-fifths. 

8. Change 42 to the form of a fraction. Ans. ^. 

9. Change 247 to the form of a fraction. r^ " 
10. Change 347 to a fraction whose denominator shall 

be 14. Ana. ^f*. 

CASE IV. 

139. To reduce a mixed number to an improper 
fraction. 

1» In 5| dollars, how many eighths of a dollar ? 

OPERATION. 

5 a Analysis. Since in 1 dollar there are 8 eighths, 
g in 5 dollars there are 5 times 8 eighths, or 40 

— eighths, and 40 eighths -f- 3 eighths z=43 eighths, 

^*, Ans. or ^. From this operation we derive the following 

Rule. Multiply the whole number by the denominator of 
the fraction ; to the product add the numerator^ and under the 
suniivrite the denominator.' 

EXAMPLES FOR PRACTICE. 

2. In 4J dollars, how many half dollars ? Ans. |. 

3. In 71f weeks, how many sevenths of a week ?. '/^ ' 

4. In 341 J acres, how many fourths ? Ans. '-l^. 

5. Change 12/^ years to twelfths. 7 '^ •' 

6. Change 56j\ to an improper fraction. Ans. -^^^ 

7. Reduce 21/iy to an improper fraction. Ans. -*-f5^. 

8. Reduce 225 J^| to an improper fraction. Ans. ^j^. 

Case lY is what ? Give explanation. Rule. 
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9. In 96^(y, how many one hundred twentieths ? 
10, In 1297^\, how many eighty-fourths ? Ans. ^m^ 
' 11. What improper fraction will express 400§J ? 

CASE V. 

130. To reduce a fraction to a given denominator. 

As fractions may be reduced to lower terms by division, 
they may also be reduced to higher terms by multiplication ; 
and all higher terms must be multiples of the lowest terms. 
(103.) 

1. Reduce f to a fraction whose denominator is 20. 

OPERATION. Analysis. We first divide 20, the 

2Q _!. 4 :^ 5 required denominator, by 4, the denomi- 

nator of the given fraction, to ascertain 
_? X 5 __ , 5 j^^ if it be a multiple of this term, 4. The 
4^5 division shows that it is a multiple, and 

that 5 is the factor which must be em- 
ployed to produce this multiple of 4. We therefore multiply both 
terms of | by 6, (124,) and obtain ^, the desired result Hence the 

Rule. Divide the required denominator hy the denominator 
of the given fraction^ and multiply both terms of the fraction by 
the quotient 

EXAMPLES FOR PRACTICE. 

2. Reduce f to a fraction whose denominator is 15. 

^ Ans. ^ 

3. Reduce f to a fraction whose denominator is 35. 3^>^ 

4. Reduce |^ to a fraction whose denominator is 51. ^ /' 

Ans. ft- 

5. Reduce §} to a fraction whose denominator is 150. 

6. Reduce ^J^ to a fraction whose denominator is 3488. 

^ns. 4288.^- 

7. Reduce -jj^ to a fraction whose denominator is 1000. ^ 

'. ; = / '. 

Case V is what? How arc fractions reduced to higlher terms) 
What are all higher terms ? Give analysis. Rule. 



CASK TI. 

131. To reduce txo or mare ine&ms to z 
moa denomhuUcHr. 

A OoHHA BiMHBiilv is m doHHBfllor tammodto two 

OKBAxn. AsALTsa^ We ndt^ Ae tena of Ae 

3^5 fiat bmtdam. by die ih iw m bi Ii b rf die wwind, 

— =if nd dK IcnBi of dK sccQod fraction Vy die 
^Xd ih iiiwiBiiw riif Ihi fii If (I'tt ) Thill wiint Tr 
a ^ J Awe CMk fractkm to die mmtt dnwiimtrti, 

— ^ -.• for CMkneirdeiioiiiizBtar win be die product 
5X4 of die giTCB dfrwrnifiiln f a , Henee Ae 

Bulk. Mdtipbf lie lenw €f emA fracdcm hf tke dtmomima- 
UirtofaU ike cAer fraeiiamM, 

'Svn. Ifixtd immbaB HUt fint be ledneed to improper fiactians. 



EXAMFLEB FOB FKACTICS. 

2. Bedoee f , ^, and f to a oommon denominator. 

3. Reduce f and f to a common denominator. 

4. Reduce |, -^y and | to a common denominator. 
£• Reduce f , |, f , and ^ to a common denominator. 

6. Reduce f^^ ^, and } to a conmion denominator. 

7. Reduce |, 2^^ If Ai^d ^ to a common denominator. 

8. Reduce lit -A, and 4 to a common denominator. 

Ans. W»**»W- 

'Iqm VI is what } VfhtA it a oommon denominator ? Qiye aaalyns* 
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CASE yii. 

1S3. To reduce fractions to the least common de- 
nominator. 

•The^ioast CoBUiuni Depominator of two or more fractions 
is the least denominator to which thej can all be reduced, and 
it must be the least common multiple of the lowest denom- 
inators. 

1. Reduce ^, |, and ^ to the least common denominator. 

OPERATION. Analysis. We first find 

2 3 I 6 . . 8 . . 12 ^ ^^^^ common multiple 

o' 2 ^ 2 ^^ ^® given denominatorsi 

^ ' 1! which is 24. This must be 

2X3X2X2 = 24 the least common denom- 

A =; JL ^ inator to which the frao- 

a — - 9 I J<f^g^ tions can be reduced. (IIL) 
R _a. 10 I * We then multiply the tenns 
" ^^ -^ of each ifraction by such a 

number as will reduce the fraction to the denominator, 24. Re- 
ducing each fraction to this denominator, by Case V, we have the 
answer. 

Since the common denominator is already determined, it is 
only necessary to multiply the numerators by the multipliers. 
Hence the following 

Ru&E. I. Find the least common muUtple of the given (fe- 
nominators^ for the least common denominator. 

n. Divide this common denominator by each of the given 
denominatorsy and multiply each numerator hy the correspond- 
ing quotient. The products will he the new numerators. 

BXAJIPLES FOB PBACTIOE. 

2. Reduce i^, -j^, ^J, and ^ to their least common de- 
nominator. Ans. tV5). iWt. \Hy tI d- 

3. Reduce i) f, t%, A ^ their least common denominator; 
^ns. jll, ill, ^, gVff. 

What is Case VII? What must be the least common denominator 2 
Giye saalysiB. Role, first st^. Second. 
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4. Reduce }, Jxf h '^^ ^ ^^ ^^^ ^^^^ common denomi- 
nator. Jns. ]/&, 5%, iff , Aftyi. 

5. Reduce 5^, 2^, and 1} to their least common denomina- 
tor. Jns. V>Y>-*a^ 

6. Reduce ^, f , ^, and i to their least common ||enoaii- 
nator. - Afis. «t» fH» HI, *«• 

7. Reduce f , ^, f , 2f , and -^^ to their least common de- 
nominator. Jns. 411, f^, T^, tJf, 1%. 

8. Change |^, {^, 3|, 9, and {^ to equivalent fractions hav- 
ing the least common denominator. 

9. Change ^i. If, ^, }^j,and 6 to equivalent fractions hav- 
ing the least common denominator. 

10. Change 2/^^, f J, 4, If, JJ, and f to equivalent frac- 
tions having the least common denominator. 

11. Reduce ^, |, if and fj to a common denominator. 

12. Reduce {, ^, 2}, and ^ to a common denominator. 

13. Reduce ||, •/(;,.§, and 3^ to equivalent fractions hav- 
ing a common denominator. Jm. §J, §^, f g, f |. 

14. Change /t^, f , and f to equivalent fractions having a 
common denominator. Jns. ^%%, -f^^j t%V* 

15. Change ^, 7J, f J, and 5 to equivalent fractions hav- 
ing a common denominator. Jns. f |, ^^, f |, ^^ 

16. Change /^y, 6J^, ^^, 7, f, and 1^ to equivaJent fractions 
having a common denominator. 

ADDITION. 

133. 1. What is the sum of ^, f, f, and I?. 

OPERATION. Analysts. Since the 

^ + | + |-^j=rJ^=:2, Jns. P^«» fractions have a 

common denominator, 8, 
their sum may he found hy adding their numerators, 1, 3, 5, and 
7, and placing the sum, 16, over the common denominator. We 
thus ohtain J^ = 2, the required sum. 

2. AM^,^,^,f^,9Jid^„. Jns. 2f 

8. Add ^, tV> A» tV» A' and ii- ^^' 2 A^ 

Give first ea^lanation. 
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4 Wliatisthesumof/^,/^,j^,^,^,and}i? 

5. Whatistte8umof^,T^,T72Jjy,^, and^ff? 

6. Whatisthesumof2ft,2^,i^it,iH»andiff? 

Arts. 2f f 
134. 1. What is the sum off and f? 

OPERATION. Analysis. In 

f + f=fi + iJ = ^i^jift = ^,^fcM. whole numbers 

we can add like 
numbers only, or those haTing the same unit value; so in fractions 
we can add the numerators when they have a common denominator, 
but not otherwise. As f and f haye not a common denominator, 
we first reduce them to a common denominator, and then add the nu- 
merators, 27 -}- 10 = 37, the same as whole numbers, and place the 
sum oyer the common denominator. Hence the fbllbwing 

Rule. I. When neee$sary^ reduce the fracHom to afafm- 
tnon or to their least common denominator. 

II. Add the numeratorsy and place the sum over the commote 
denominator. 

Note. If the amount be an improper fraction, reduce it to a whole 
or a mixed numbCT. 

* EXAMPLES FOB PRACTICE. 

2. Add J to f. Ans. J|. 

3. Add I to ii- Ans. IH- 

4. Addf,i,f and^- ^^' 1^' 

5. Add it, Hi a^d A- Ans. 1^^?^. 

6. Add ^, ^, jV, and ^. Ans. f. 

7. Add«,i|J,ft.i,andf. Ans. m. 

8. Add I, i, f , t, f , f h h and A- ^«*- ^aVift. 

9. Add 7 J, 5f , and lOf . 

OPERATION. Analysib. The sum of thefrac- 

,12 1 3— iii. tion8 4,|,andfislH;thesumof 

7 til 10~ 22 ^« ^^S^^' '^' ^' "^^ ^^' '' ^^' 

'-h^i-A^— jfl_ ^d the sum of both fractions 

Ans. 23f ^ and integers is 23^- Hence, 



Giye second explanation? Rule, first step. Second. 
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To add mixed numbers, tidd the fractions and integers sep- 
arately^ and then add their sums. 

NoTB. If the mixed numbers are small, they may be reduced to im- 
proper fractions, and then added after the usual method. 

10. Whatiflthesumof 14t,3rVlf»andiJ? Ansi 2^. 

11. Wbat ifl the sum of }, 1^, 10^, and 5 ? Ans. ISs'^r. 

12. What is the sum of 17 J, 18|V» and ^^A\ 

13. What is the sum of ^^ ^^ Hj 3, and H ?j 

14. Whatbthesumofl25^,327^,and26^? Ans. 478^. 

15. What is the sum of JJJ, fj, 1 A, ^J, and ^g J ? 

Ans. SfgJ. 

16. What is the sum of Sf^y, 2Jf, 40f, and 10^ ? 

17. Bought 3 pieces of cloth containing 125^, 96fy and 
48| yards ; how many yards in the 3 pieces ? 

18. If it take 5| jaxds of cloth for a coat, 3| yards for a 
pair of pantaloons, and | of a yard for a Test, how many yards 
will it take for all ? . Ans. 9^. 

19. A farmer divides his farm into 5 fields ; the first con- 
tains 26^ acres, the second 40j^f acres, the third 51 f acres, 
the fourth 59^ acres, and the fifth 62 § acres ; how many acres 
in the farm? Ans. 241^1. 

20. A speculator bought 175f bushels of wheat for 205^ 
dollars, 325f bushels of barley for 296f dollars, 270^^ bush- 
els of com for 200|^ dollars, and 437^ bushels of oats for 
156f I dollars ; how many bushels of grain did he buy, and how 
much did he pay for the whole ? An i^ ^09^^ bushels. 

'* (859ff dollars. 

SUBTRACTION. 

19S. I. From ^ take ^ 

OPERATION." Akalysis. Since the given 

-^ — T^z=-3^zz: J, Ans, fractions have a common denom- 
inator, 10, we find the difference 
by subtractmg 8, the less numerator, from 7, the greater, and write 

How are mixed numbers added ? Qive note. 
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the remainder, 4, over the common denominator, 10. We thus 
obtain -^=^1 the required difiference. 

2. From f take ^. Ans. ^ 

3. From Jf take |^. Ans. {. 

, 4. I'rom l^ take ^. ^«. ^. 

5. From f§ take ^i. Ans. ^. 

6. From ^ take ^. Ans. ^. 

7. From iff take ^J. u4iw. ^. 

136. 1. From f take |. 

OPERATION. Analysis. 

I — | = ^f — JJ=a5-^=:^=^, ,4n*. Asinwhole 
^ numbers, we 

can subtract like numbers only, or those having the same unit value, 
so, we can subtract frac^tions only when they have a common de- 
nominator. As f and | have not a common denominator, we fir«t 
reduce them to a common denominator, and then subtract the 
less numerator, 30, from the greater, 32. and write the difference, 2, 
over the common denominator, 36. We thus obtain ^=:^, the 
required difference. Hence the following 

BuLE. I. When necessaryy reduce the fractions to a 
common denominator, 

II. Subtract the numerator of the subtrahend from the 
numerator of the minuend^ and place the difference over the 
common denominator, 

EXAMPLES FOB PBAGTIGE. 

^ 2. From ^ take f . Ans, f^ 

8. From ^^ take f. ' ^ Ans, A- 

4. Subtract ^ from g. Ans, •^^, 

5. Subtract -^ from -j^. Ans, f i. 

6. Subtract ^ J from I^Jf. Ans, ■^, 

7. Subtract ^ft^ from f J. Ans. ^^, 

8. What is the difference between 9 J and 2 J ? 

Give explanations. Rule, first step. Second. 
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OPERATION. . Analysis. We first reduce the frac- 

94 = 9]^ tional partSi f and f , to a coiAmon denom-' 

2^ :^ 2-A- inator, 12. Since we cannot take ^ from 

A» ^® *^^ 1 = ^} to ^, which makes ^ J, 

6/j -^^^ and ^ from f} leaves ^. We now add 1 
to the 2 in the subtrahend, (ftO,) and say» 
8 from 9 leaves 6. We thus obtain 6^, the difference required. 

Hence, to subtract mixed numbers, we maj reduce the 
fmctional parts to a common denomincUoTy and then euhtraet 
the fractional and integral parts separate^. Or, ^ 

We may reduce the mixed numbers to improper frojctUms, 
and subtract the less from the greater by the usual method. 



9. 


From 8^ take 3|. 


Am. 


m- 


10. 


From 25| take 9^^. 


Ant. 


16A. 


11. 


From 4| take ^. 






12. 


Subtract If from 6. 






13. 


Subtract iSO^ ftem 450f 


Ans. 


330|f 


14. 


Subtract -^ from 3/^ 


Am. 


SsW 



15. Find the difference between 49 and 76 j[^. 

16. Find the difference between 227| and 196§. 

17. From a cask of wine containing 31^ gallons, 17f gal*. 
Ions were drawn ; how many gallons remained ? Ans. 18{. 

18. A farmer, having 4^0^ acres of land, sold 304| acres; 
how many acres had he left ? Ans^ 145^ J. 

19. If flour be bought for 6J^ dollars per barrel, and sold 
for 7§ dollars, what Will be the giun per bArrel ? 

20. From the sum of f and 3 J take the difference of 4J 
and 5^. ''^ .- Ans, 3f|. 

21. A man, having 25 J dollars, paid 6 j^ dollars for coal, 2| 
dollars for dry goods, and J of a dollar for' a pound of tea ; 
how much had he left? Ans. $16 J}. 

22. What number added to 2f will make 7J ? Ans. 4§J. 

23. What fraction added to f^ will make ^? Ans* ^. 

In how many ways may mixed numliers be subtracted ? Mliat are 
they? 
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24. A gentleman, having 2000 dollars to divide among his 
three sons^ gave to the first 912^ dollars, to the second 545^ 
dollars, and to the third the remainder; how much did 
the thicd receive ? Ans, $542-ii^. 

25. Bought a quantity of coal for 136^ dollars, and of 
lumber for d50f dollars. I sold the coal for 184||^ dollars, and 
Uie lumber for 41 6 J dollars. How much was my whole gain ? 

Jns. $114jV. 

Min^TIPLICATION. 
CASE I. 

187. To multiply a fraction by an integer. 

1: If 1 yard of cloth cost f of ^rdoUair, bow much will 5 
yards cost? 

OPERATION. . ^Analysis. Since 1 yard coat 

|. X 5 = -V'^ = 3 J Ans. ^ fourths of a dollar, 5 yards 

will cost 5 times 3 fourths of a 
dollar, or 15 fourths^ equial tb Sif dollars. A fraction is multiplied 
by multiplying its numerator, (194«) 

2. If 1 gallon of mofesses cost /^y of a dollar, hdwmuch 
will 5 gallons cost ?~ 

OPERATION. > Analysis. Since 5, the 

^X5 = f=14 AfhS* ' multiplier, is a factor of 20, the 

denominator, of' the multipli- 
cand, we perform the multiplication by dividing the denominator, 
20, by the multiplier, 5, and we have J, equal to If dollars. A 
fraction is multiplied by dividing its denominator, (194.) Hence, 

" MuUiplyxng a fraction consists %n mtdtiplt/ing its numerator^ 
or dividing its denominator, i 

Note. Always divide the denominator when it is exactly divisible 
by the multiplier. 

EXAMPLES FOB PBACXICE. 

3. Multiply ^ by 5. Ans. V = 2f 

4. Multiply ft by 7. Ans. 1|^. 

Case I is what ? Give explanations. Deduction. 
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5. Multiply ^ by 12. 

6. Multiply /r by 63. 

7. Multiply 5i by 9. 




OPERATION. 




5i 

9 Or, 

J* •^X9 = V = 


49^ 



Ans. 7f 
.in«. 15. 



49^ 



Analysis. In multiply. 
tag a mixed number, we first 
multiply the fractional part, 
and then the integer, and 
add the two products ; or we 
reduce the mixed number to 
an improper fraction, and 
then multiply it 



8. Multiply 7f by 12. Am. 91f 

9. Multiply ^ by 8. ' Ans. 6^. 

10. Multiply xfc by 51. Ans. 2. 

11. Multiply 15| by 16. Ans. 250. 

12. Multiply iJi by 22. Ans. 16|. 
18. If a man earn 8^ dollars a week, how many dollars 

will he earn in 12 weeks ? 

-^ 14. What will 9 yards of silk cost at ^ of a dollar per 
yard ? 

15. What will 27 bushels of barley cost at | of a dollar 
per bushel ? Ans. 23| dollars. 

CASK n. 

188, To multiply an integer by a fraction. 

1. At 75 dollars an acre, how much will f of an acre of 
land cost? 

FIRST OPERATION. ANALYSIS. 3 fifths of an 

5 ) 75 price of an acre. acr© will cost three times as 

much as 1 fifth of an acre. 

15 coetof^ofanacre. Dividing 75 dolhu-s by 5, we 

3 have 15 dollars, the cost of 

Ans. 45 " « aa a « -t of an acre, which we mul- 

tiply by 3, and obtain 45 
dollars, the cost of f of an acre. 

Explain the process of multiplying mixed numbers. What is Case 
n } Give first explanation. 
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108 



SECOND OPERATION. 



Or, multiplying'the price 
of 1 acre by 3, we have the 
cost of 3 acres ; and as ^ 
of '3 acres is the same as 
f of 1 acre, we divide the 
cost of 3 acres by 5, and 
we have the cost of f of an 
acre, the same as in the first 
operation. Hence, 
MiUHplying hy a fracHon connsts in multiplying by the nu- 
tnifraior and dividing Jty ike denominate of the mtdtiplier. 



75 
3 

6 )225 

Am. 45 



piioe of 1 ecra. 

eost of 8 acres. 
« " f ofanaera. 



3 



15 



Note. By usiiig the vertical line and 
cancellation* we shall shorten, and com- 
bine both operations in one. 



45, Ans, 



EXAMPLES FOB PBACTICB. 

Multiply 3 by |. Am. 1^. 

Multiply 100 by, ^. " Am. 64f. 

Multiply 105 by ^. Ans. 85. 

Multiply i9 by i^. Am. 5^f 
Multiply 24 by 6|. 



OPERATION. 



24 

15 = 
144 



fof24; Or,l 



53 



159, Am. 



Analysis. We 
multiply by the inr 
teger and fraction 
separately,and add 
the products; or^ 
reduce the mixed 
niunber to an im- 
proper fraction, 
and then multiply by it 

7. Multiply 42 by 9i. Ans. 409^. 

8. Multiply 80 by 14^. . Ans. 1165. 

9. Multiply 156 by ff Am. 108. 
10. At 8 dollars a bushel, what will f of a bushel of clover 

seed cost ? 



159, Am. 



Give second explanation. Note. Deduction. 
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11. Ka m»a tm^el 36 miles 9 daj, bow many miles will 
lie travel in 10§ days ? Jni. 384 miles. 

12. If a village lot be worth 450 dollars, what is /y of it 
worth? ^ins. 2 62^ dollars. 

13. At 16 dollars a ton, what is the cost of 2J tons of hay ? 

CASE III. 

139. To multiply a fraction by a fraction. 

1. Atf ofadollarporbushelyhowmachwillf ofaboshel 

of com cost ? 

OPERATION. Analysis. 

Ut 9U9, I -S- ^ = iflf' ^^^^ i ^ ^ ^™^^ Sincelbush- 

« .^ - / 1 ^ dollar, 4 of a 



Or, $ 



)i( cost f times } of a dollar, or 3 times 

^ of f of a dollar. Dividing } of a 
5| dollar by 4, we have -^t the cost of 



•■ _. , jL^ \ of a bushel A fraction is di- 
^* * vided by multiplying its denomina- 
tor, (194.) Miiltiplying the cost of ^ of a bushel by 3, we have ^ 
of a dollar, the cost of f of a bushel. It will readily be seen that we 
have multipHed together the two niunerators, 2 and 3, for a new 
munerator, and the two denominatorsi 3 and 4, for a new denom- 
inator, as shown in the whole work of the operation. Hence, for 
multiplication effractions, we have this general 

EuLE. I. Beduce aU inUgen and mixed numhers to 
iny^roper fractions, 

IL Multiply together the numerators for anew numerator^ 
and the denominiators for a new denominator. 

Note. Cancel aU iactors common to numerators and denominators* 

EXAMPLES FOB PBAGTICE. 

2. Multiply f by |. Ms. ^. 

8 Multiply J by f ' Ans. ^. 

4. Multiply Ji by ff. Ans. ^. 

6. Multiply 4J by f Ans. 8f. 

__What is Case HE } Give explanation. Rule, first step ? Second ? 
Wiiat shall be done with common &ctors ? 




MULTIPLICATION. 



IM 



6. What is the product of ^^, f f, and i ? Ans. y^. 

7. What is the product of If, f, 2, and 5^ ? Aris. ll|f 

8. What is the product of J of -/y, ^ of J of i, and | of 

OPERATION. Or, 

ixlx *x*xlxix 1=1, ^. 

rf X0 , 6 fi 3f 80 



i 


;e( 


w 


7 


6 


^ 


;« 


i 


$ 


Tt 


t 


i 


^ 


$ 



30l7 = T?o. 

Am. IH- 
^«i. 85^. 



Note. Fractions with the word of between them 
are sometimes called compound fracHqna, . The word 
o^is simply an equivalent for the sign of multiplica- 
tion, and signifies that the numbers between which 
it is placed are to be multiplied together. 

9. Multiply A of^i by i of 7f 

10. Multiply^ of 16byT^of26f. 

11. What is the product of 8, i of f and f of 8^ ? 

12. What is the value of 2J times I off of IJ? Ans. 2. 

13. Whatisthe valueof Jof^of If times JofS? 

14. What is the product of 12 J multiplied by 5^ times 6 J ? 

Ans. 464^. 

15. At f of a dollar per yard, what will f of a yard of 
cloth cost ? Ans. -}- of a dollar. 

16. If a man own f of a ressiel, and sell f of his share, 
what part of the whole vessel will he sell ? 

17. When oats are worth J of a dollar per bushel, what is 
f of a bushel worth ? 

18. What will 7f pounds of teit cost, at f of a dollar per 
pound? .^ Ans. 4^J dollars. . 

19. What is the product of 9f by 4J? 
9? . 

-^ 

39 J product by 4. 
_j6f " « J. 

Ans. 46 « '«4f. 



23 2 
Or,9?><4|=^^X^^=46. 



"What does " of" signify when placed betwe«i two fractions ? 
is a compound miction i 



What 
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To muHiplj mixed numbers t(^ther we may either mul- 
tiply by the integer and fractional part separately, and then 
add their products ; or^ we may 'reduqe both numbers to 
improper fractions, and then multiply as in the foregoing rule. 

20. Multiply 12J by 8^. Ans. 108 J. 

21. What cost 6 1 cords of wood, at 2| dollars a cord ? 

22. What cost i of 2^ tons of hay, at llfV dollars a ton ? 

Ans. $21-1%. 

23. What will 8| cords of wood cost, at 2f dollars per 
cord ? Ans. 22^} dollars. 

24. What must be paid for f of 6 j^ tons of coal, at f "of 7^ 
dollars per ton ? 

25. A man owning j- of a farm, sold j of his share ; what 
part of the whole farm had he left ? Ans. ^f . 

26. Bought a horse for 125^ dollars, and sold him for f of 
what he cost ; how much was the loss ? Ans. $25 j^j. 

27. A owned f of 123f acres of land, and sold f of his 
share ; how many acres did he sell ? Ans. 49 j^^. 

28. If a family .consume Ij^ barrels of flour a month, how 
many barrels will five such £Eunilies consume in 4^ months ? 

DIVISION. 

CASE I. 

140, To divide a fraction by an integer. 

1. If my horse eat ^^^ of a ton of hay in 3 months, what 
part of a ton will last him 1 month ? 

OPERATION. Analysis. If he eat ^.^ of a ton in 

^ -J- 3 = -f^^ Ans. 3 months, in 1 month ne will eat ^ of 

^ of a ton, or ^ divided by 3. Since 

a fraction is divided by dividing its numerator, (I349) we divide 

the numerator of the fraction, ^, by 3, and we have ^, the answer. 

2. If 3 yards of ribbon cost f of a dollar, what will 1 yard 
cost? 

CaM I if what } Give first explanation. 
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« OPERATION. Analysis. Here we cannot exactly 

i .ji. 3 -_ 5 Ans, ■ divide the numerator by 3; but, since a 

fraction is divided by multiplying the 

denominator, (IS^y) we multiply the denominator of the fraction, 

{, by* 3, and we have -f^, the required result Hence, 

Dividing a fraction consists in dividing its numerator^ or 
multiplying its denominator. 

Note. We divide the numerator when it is exactly divisible by the 
- divisor; otherwise we multiply the denominator. 

EXAMPLES FOR PRACTICE. 

3. Divide f by 2. Ans. f 

4. Divide jft- by 3. '^ Ans, f. 
6. Divide |f by 5. ' Ans. ^. 

6. Divide -i^ by 25. 

7. Divide |^ by 1.4. Ans. ^. 

8. Divide I J by 21. Ans. ^. 

9. If 6 pounds of sugar cost f of a dollar, how much will 
1 pound cost ? 

10. At 7 dollars a barrel, what part of a barrel of flour can 
be bought for } of a dollar ? Ans. ^. 

11. If a yard of cloth cost 5 dollars, what part of a yard 
can be bought for f of a dollar ? Ans. ■^. 

12. If 9 bushels of barley cost 7^ dollars, how much will 1 
bushel cost ? 

OPERATION. Note. We reduce the mixed nimiber 

7^ = -^ to an improper fraction,- and divide as 

^ ^ 9 = t, Ans. ^'''^' 

13. If 12 barrels of flour cost 76f dollars, how much will 
1 barrel cost? 

OPERATION. Analysis. Here we first divide as in 

12 )J^64- simple numbers, and we have a remainder 

■^ — of 4|. We reduce this remainder to an 

6f , Ans. improper fraction, ^ , which we divide (as 

in Ex. 1,) and annex the result, |, to the partial quotient, 6, and 

wo hate 6f , the reqtdred result / 

€^ive sMond explanation. P«dw:>6sak« 
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14. How many times will 16} gaUons of cider fill a vessel 
that holds 3 gallons ? Am» 5^. 

. 15. If 9 men consume f of 9f pounds of meat in a daj, 
•how much does each man consume? Ans. f of a pound. 
\ 16. A man paid $99f^ for 4 cows ; how much was that 
apiece? Ans. $24}f 

CASS n. 

141« To divide an integer bj a fraction. 

1. At I of a dollar a yard, how manj yards of cloth can be 
bought for 12 dollars? 

PIBST OPERATION. ANALYSIS. As many yards as f of a 

12 dollar, the price of 1 yard, is contained 

A times in 12 dollars. Integers cannot be di- 

Tided by fourths, because they are not of 

3) 48 the same denomination. Keducing 12 dol- 

16 YMdfc ^""^ to faurihs by multiplying, we have 48 
fourtJu ; and 3 fourths is contained in 48 
fowiha 16 times, the required number of yards. 

Analysis. Here we divide the integer 
by the numerator of the fraction, and mul- 
tiply the quotient by the denominator, 
which produces the same result as in the 
first operation. Hence, 



Dividing ly a firacHan consists in muUiplyirig hy the denom 
inatoTy and dividing ly the numerator of the divisor, 

EXAMPLES FOR PRACTICE. 

2. Divide 18 by f . Ans. 48. 

3. Divide 63 by /^. Ans. 117. 
4 Divide 42 by f ^ifo. 49. 

5. Divide 120 by ^. Ans. 205f. 

6. Divide 316 by A- -^«*. 877^. 

Case n is what ? Give first explanation. Second. Deduction. 
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7. Howmanybushelsof oats, worth f of a dollar per bushel, 
n^ill pay for J of a barrel of flour, worth 9 dollars a baiTel ? 

Ans. 1 5. 

8. If ^ of an acre of land sell for 21 dollars, what will an 
acre sell for at the same rate ? Ans. $49. 

9. When potatoes are worth J of a dollar a bushel, and 
com f of a dollar a bushel, how many bushels of potatoes are 
equal in value to 1 6 bushels of com ? Ans. 22^. 

IC^ If a man can chop 2f cords of wood in a day, in how 
many days can he chop 22 cords? 

OPERATION. 

2f = v . . ; 

22 Analysis. We reduce the mixed number 

^ to an improper fraction, and then divide the 

integer in the same manner as by a proper 

I I )^8 fraction. 

An$. 8 doya. 

11. Divide 75 by 13^.. Ans. 5^ J. 

12. Divide 149 by 24^. Ans. 6^. 

13. A farmer distributed 15 bi<shels of com among sotne 
poor persons, giving them 1% bushels apiece; among how 
many persons did he divide it ? 

A4. Divide|of«20byf of9f Ans. 25f. 

U^. Bought i of 7i cords of wood for ^ of $32 ; how much 
did 1 cord cost ? Ans. $3f . 

16. ^ father divided 183 acres of land equally among his 
80ns, giving them 45 J acres apiece ; how many sons had he ? 

Ans, 4. 

CASE III. 

149. Ta divide a fraction by a fraction. 

1. How many pounds of tea can be bought for Hof a dol-. 
lar, at I of a dollar a pound ? 

How diyids by a mixed niunbtr } CaM m is what? 
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OPERATION. AnALT^S. As 

Fi«t step, ii X 3 = f f ««^y pounds as J 

Second 8tep» ^ J -7- 2 = ^ j = If ^^ » ^^^^ " C^^" 

11 2*11 11 tained times in ^ J 

WhnU wnrk T" - = X "= " = 1|, AfU.Of A dollaT. 1 is 

Whole work, ^^ 3 tH 2 » Contained in H, H 

times, and J is con- 
tained in ^^3 times as many times as 1, or 8 times {^, which is |{ 
times, which is the number of pounds that could be bought at | of 
a dollar per pound ; but } is contained but ^ as many times as J, 
and f j divided by 2 gives Jj, equal to 1| times, or the number of 
pounds that can be bought at } of a dollar per pound. 

We see in the operation that we have multiplied the dividend by 
the denominator of the divisor, and divided the result by the numer- 
ator of the divisor, which is in accordance with 140 £or dividing a 
fraction. Hence, by inverting the terms of the divisor, the two 
fractions will stand in such relation to each other that we can mul- . 
tiply together the two upper numbers for the numerator of the quo- 
tient, and the two lower numbers for the denominator, as shown in 
the operation. For division of fractions, we have this general 

Rule. I. Seduce integers and mixed numbers to improper 
fractions. 

II. Invert the terms of the divisory and proceed as in multi- 
plication. 

Notes. 1. The dividend and divisor may be reduced to a common 
denominator, and the numerator of the dividend be divided by the nu- 
merator of the divisor ; this will give the same result as the rule. 

2, Apply cancellation where practicable. 

EXAMPLES FOB PRACTICE. 



2. 


Divide 1 by f. 


Ans. If 


3. 


Divide f by ^. 


Ans. 3J. 


4. 


Divide f by ^^y. 


Ans: i§. 


5. 


Divide i by /jj. 


Ans. ij. 


6. 


Divide | by f J. 


Ans. If. 


F' 


How many times is ^ contained in | ^ 


Ans. I2V 


is. 


How many times is ^ contained in 1 J ? 


Ans. 8j. 



Bule, first step. Second. What other method is mentioned ? 
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9. How many times is ^^ contained in ^ ? Ans. 2^. 
/lO. How many times is ^^ contained in ^g ? • 
Ml. How many times is j^ of f contained in ^ of 2 j^ ? 

12. What is the quotient of ^^^ of 4, divided by ^ of 3 J ? 

13. What is the quotient of ^ of | of 36 divided by IJ 
times f? Jns. 3f 

gi 

14. What is the value of — ? 

OPERATION. 

3j__ J _ 7 85 3f ^ • This example 

pressing divis- 
ion of fractions ; it is sometimes called a complex fractiony and the 
process of performing the division is called reducing a complex Jr<u>' 
Hon to a simple one. 

We simply reduce the upper number or dividend to an improper 
fraction, and the lower number^ or divisor^ to an improper fraction, 
and then divide as before. 



15. What is the value of — ? Am, f|. 

lU 

16. What is the value of — -? Ans. 20. 

T 

17. What is the value of -^^P Ans. ^j^. 

18. What is the value of ^^ * ? Ans. 1. 

i 
f of 4 

19. What is tiie value of -^^ -? Ans. f 

fof4i 

20. If a horse eat } of a bushel of oats in a day, in how 
many days will he eat 5 J bushels? Ans. 14. 

21. If a man spend If dollars per month for tobacco, in 
wh)it time will he spend lOf dollars ? Ans. 6 J months. 

What if ft eornpkx fraetisxi } 
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# 

22. How many dmes will 4| gallons of campbene fill a 
vessel thatiiolds ^ of | of 1 gallon ? Jns, 10 J. 

23. If 14 acres of meadow land produce 32 f tons of ha]; 
how many tons will 5 acres produce ? Ans. 11 §. 

24. If 2 yards of silk cost $3^, how much less than $17 
will 9 yards cost ? Ans. $2%. 

25. If f of a yard of cloth cost -^ of a dollar, how much 
will 1 yard cost ? 

.26. A man, having $1-0, gave f of his money for clover 
seed at $3^ a bushel ; how much did he buy? Ans. 2 bush. 
27. How ttiany tons of hay can be purchased for $119^^, 
at$9f perum? Ans. 12/o. 

PROMISCUOUS EXAMPLES. 

1. Reduce ^, f , f, and J to equivalent fractions whose de- 
nominators shall be 24. Ans. j^f , |f , ^, ^. 

2. Change f to an equivalent fraction ^having 91 for ittf 
denominator Ans^ ^f. 

3. Find the least common denominator of f, 1§) ^ of |, 2, 
iofiofl^V 

4. Add 4J, J, ^ of IJ, 3, and «. 

5. Find the difference between § of 6/^ and ^ of 4^. 

Ans. liif." 

6. The less of two numbers is 475 6 J, and their differenee 
is 128£ ; what is the greater number? Ans. 4885/^. 

7. What is the difference between the continued products of 

3, J, I, 4|, and 3J, §, 4, | ? Ans. 3 JJ. 

4 2^ 
• - 8. Reduce the fractions — and — to their simplest form. 

* ^* . 

9. What number multiplied by f will produce 18255 ? 

Ans. 30434. 

10. A farmer had -J- of his sheep in one pasture, i in an- 
other, and the remainder, which were 77, in a third pasture ; 
how many sheep had he ? Ans. 140. 

11. What will 7| cords of wood cost at i of 9^ dollars per 
cord' Ans. $24 J J. 



*. 
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12. At ^ of a dollar per bushel, how manj bushels of apples 
can be bought for 5^ dollars? 

13. Paid $1837f for 7350^ biishels of oats ; how much was 
that per bushel? Ans. ^ of a dollar. 

14 If 235^ acres of land cost $4725f, how muchjmU 628 
acres cost ? ^m. • $1W)1. 

15. A man, owning f of an iron founderj, sold ^ of his share 
for $540f ; what was the value of the foundeiy ? Jns. $4055 1. 

16. 14f less-i.^-^ is J off of what number? 

14^ Ans. 27. 

17. A merchant bought 4} cords of wood at $3J per cord, 
and paid forit in cloth at | of a dollar per yard ; how many 
yards were required to pay for the wood ? 

18. How many yards of cloth, f of a yard wide, will line 
20^ yards, 1 J yards wide ? Ans. 34^. 

19. If the ^vidend be J, and the quotient t^^, what is the 
divisor? 

20. If the sum of two fractions be |, and one of^em be 
2^, what is the other? Ans. /^^ 

21. If the smaller of two fracticms be f f, and their differ- 
ence ^, what is the grater ? Ans. |f . 

V 22. If 3| pounds of sugar cost 33 cents, how much must be 
• paid-for 65 J- pounds ? ' 

23. If 324 bushels of barley can be had for 259 J bushels 
of com, how much barley can be had for 2000 bushels of 
com? ^ /' -^«*« 2500 bushels. 

24. A certain sum of money is to be divided among 5 per- 
sons ; A is to have i^B ^,G ^9 D ^, and E the remainder, 
which is 20 dollars ; what is the whole sum to be divided ? 

Ans. $50. 

25. What number, diminished by the difference between f 
and f of itself, leaves a remainder of 34 ? Ans. 40. • 

26. If I of a farm be valued at $1728, what is the value of 
the whole ? * 
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27. Bought 320 sheep at $2|- per head; afterward bought 
435 at 81( per head ; then sold f of the whole number at $lf 
per head, and the remainder at ^2|^ ; did I gain or lose, and 
how much ? Am. Lost $44^. 

' 28. ^f 5 be added to both terms of the fraction f, will its 
valu^Se increased or diminished? An$. Increased y^. 

29. If 5 be added to both terms of the fraction f, will its 
value be increased or diminished ? Asm. Diminished ^. 

30. How many times can a bottle holding j^ of | of a gal- 
lon, be filled from a demijohn containing f of 1§ gallons ? 

Am. 7^. 

31. Bought ^ of 7^ cords of wood for ^ of $32 ; how much 
did 1 cord cost ? . 

32. Purchased 728 pounds of candles at 1 6f cents a pound ; 
had thej been purchased for 3| cents less a pound, how.inanj 
pounds could have been purchased for the same money ? 

Ans. 953i|. 

33. What number, divided by If, will ^ve a quotient of 
9J? Afis. 12ff. 

34. The product of two numbers is 6, and one of them is - 
1846; what is the other? Ans. gfj. 

35. A stone mason worked 11| days, and after paying his 
board and other expenses with f of his earnings, he had S20 
left ; how much did he receive a day? Jj \ 

36. If f of 4 tons of coal cost $5 J, what will } of 2 tons 
cost? Ans. $5. 

37. In an orchard f of the 4rees are apple trees, -jV peach 
trees, and the remainder are pear trees, which are 20 more than 
i of the whole ; how many trees in the orchard ? Ans. 800. 

38. A man gave 6 J pounds of butter, at 12 cents a pound, 
for f of a gallon of oil; how much was the oil worth a gal- 
lon ? Ans, 100 cents. 

39. A gentleman, having 271^ acres of land, sold J of it, 
and gave | of it to his son ; what was the value of the re- 
mainder, at $57f per acre ? Ans. 84577sV 
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40. A horse and wagon cost $270 ; the horse cost 1| times 
as much ^s the wagon ; what was the cost of the wagon ? 

41. What number taken from 2j- times 12| will leave 
20i? Ans. IIA. 

42. A merchant bought a cargo of flour for $21^j^, and 
sold it for f § K>i the cost, thereby losing J of a dollar per bar- 
rel; how many barrels did he purchase ? Ans. 126. 

43. A and B can do a piece of work in 14 days ; A can do 
I as much as B ; in how many days can each do it ? 

Ans. A, 32| days ; B, 2^ days. 

44. How many yards of cloth ^ of a yard wide, are equal 
to 12 yards f of a yard wide? Ans. llj. 

45. A, B, and C can do a piece of work in 5 days ; B and 
C can do it in 8 days ; in what time can A do it ? / J5 — 

46. A man put his money into 4 packages ; in the fim he 
put f ; in the second ^, in the third {, and in the fourth the ^re- 
mainder, which was $24 more than ^ of the whole ; how much 
money had he ? Ans. $720. 

47. If $7 J- will buy 3^ cords of wood, how many cords can 
be bought for $10^ ? Ans. 4tf 

48. How many times is ^ of | of 27 contained in | of ^ of 
42§? 

49. A boy lost ^ of his kite string, and then added 30 feet, 
when it was just ^ of its original length ; what was the length 
at first ? Ans. 100 feet. 

50. Bought f of a box of candles, and having used J of 
them, sold the remainder for ^f of a dollar ; how much would 
a box cost at' the same rate? Ans. $5ff. 

51. A post stands ^ in the mud, ^ in the water, and 21 feet 
above the water ; what is its length ? ^; C 

52. A father left his eldest son ^ of his estate, his youngest 
son 4 of the remainder, and his daughter the remainder, who 
received $1723f less than the youngest son; what was the 
value of the estate? Ans. $21114JJ. 
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DECIMAL FRACTIONS. 

14:3 • ^ Decimal FraotUms are fractions which have for 
iheir denominator 10, 100| 1000, or 1 with -taxj number of 
ciphers annexed. 

Notes. 1. The word decimal is derived from the Latin decern, 

which signifies ten, 

2} Decimal fractions are commonly called deeimdb. \ 

8. Since tV = ^» iJlT ^^ T^flT' *fc., the denominators of dedmal 

fractions increase and decrease in a tenfold ratio, the same as ample 

numbers. 

DECIMAL NOTATION ANB NUMERATION. 

1414* /Common Fractions are the common divisions of a 
unit into any number of equal parts, as into halves, fifths, 
twenty-fourths, &c. 

Decimal Fractions are the decimal divisions of a unit, thus : 
A unit is divided into ten equal parts, called tenths ; each of 
these tenths is divided into ten other equal parts called hun- 
dredths ; each of these hundredths into ten other equal parts, 
called thousandths; and so on. Since the denominators of 
decimal fractions increase and decrease by the scale of 10, the 
same as simple .numbers, in writing decimals the denomina- 
tors may be omitted. 

In simple numbers, the unit, 1, is the string point of 
notation and numeration ; and so also isrit in decimals. We 
extend the scale of notation to the left of u^ts* place in 
writing integers, and to the right of units' place in writing 
decimals. Thus, the first place at the left of units is tens, 
and the first place at the right of units is tenths ; the second 
place at the left is hundreds, and the second place at the 
right is hundredths ; the third place' at the left is thous%pds, 
and the third place at the right is thousandths ; and so on. 

^"What are decimal fractions? How do they differ from common 
"ons ? How are they written ? * 



I 
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Tfie Decimal Point is a period ( . ), which must alwajrs be 
((laced before or at the left hand of the decimal. Thus, 

-fij is expressed .6 * . 

^V5r " " -279 

Note. The decimal point is also tailed the Siparatrix, This is a 
^ correct name for it only when it stands between the integral and deci- 

mal parts of the same number. 

.5 is 5 tenths, which = ^ of 5 units ; v 

.05 is 5 hundredths, " z=z -^ of 5 tenths ; 

.005 is 5 thousandths, ^ = -j^ of 5 hundredths. 

And universallj, the value of a figure in any decimal place 
is -j^ the value of the same figure in the next left hand place. 

The relation of decimals and integers to each other is cleiu- 
Ij fihown bj the following 

NUMEBATION TABLE. 



■ I! 

l| •ilillllj 

€ n H P d » g ^ tS I ^ » 
47 5 3.62 418 695 




Integers. Secimala. 

By ezamming this table we see that 

Tenths are expressed by one figure. 

Hundredths " " " two figures. 

Thousandths « « " three « 

Ten thousandths « « « four . " 

And any order of decimals by one figure less than the corre- 
sponding order of integers. 

14S. Since the denominator of tenths is 10, of hun- 

What is the decimal point } What is it sometimes called ? What is 
the value of a figure in any decimal place ? 
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dredths 100, of thousands 1000, and so on, a decimal may be 
expressed by writing tbe numerator only ; but in this casd 
the numerator or decimal must always contain as many 
decimal places as are equal to the number of ciphers in the 
denominator ; and the denominator of a decimal will always 
be the unit, 1, with as many ciphers annexed as are equal to 
the number of figures in the decimal or numerator. 
The decimal point must never be omitted. 

EXAMPLES FOB PBACTICE. 

1. Express in figures thirty-eight hundredth&^C/ (■> 

2. Write seven tenths.,/ 

8. Write three hundred twenty-five thousandths../'^ > ' 

4. Write four hundredths.. > Am. .04. 

5. Write sixteen thousandths.. -.• ' 

6. Write seventy-four hundred -thousandths. Am. .00074. 

7. Write seven hundred forty-five millionths. : *> 

8. Write four thousand two hundred thirty-two ten-thou- 
sandths. ^ . 'j I ■ 

9. Write five hundred thousand millionths. . - -. 
10. Bead the following decimals : 

.05 .681 .9034 .19248 

.24 .024 .0005 .001385 

.672 .8471 .100248 .1000087 

Note. To read a decimal, we first numerate from left to right, and 
the name of the right hand figure is the name of the denominator. We 
then numerate firom right to left, as in whole numbers, to read the 
ntunerator. 

148« A mixed number is a number consisting of integers 
and decimals; thus, 71.406 consists of the integral part, 71, 
and the decunal part, .406; it is read the same as 71^^^, 
71 and 406 thousandths. 

EXAMPLES FOB PBACTICE. 

* 

1. Write eighteen, and twenty-seven thousandths. 

2. Write four hundred, and nineteen ten-millionths. 

How many decimal places miist there he to express any decimal ? 
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B. Write fifty-four, and fifty-four millionths. 






4. Eighty-one, and 1 ten-thousandth. 

5. One hundred, and 67 ten-thousandths. -" - - ■. - - 

6. Bead the following numhers : 

18.027 100.0067 400.0000019 

81.0001 54.000054 a.03 

75.075 9.2806 40.40404 

147. From the foregoing explanations and illustrations 
we derive the following important 

PRINCIPLES OF DECIMAL NOTATION AND NUMERATION. 

1. The value of any decimal figure depends upon its place 
from the decimal point : thus .3 is ten times .03. 

2. Prefixing a cipher to a decimal decreases its value the 
same as dividing it by ten ; thus, .03 is -^ the value of .3. 

3. Annexing a cipher to a decimal does not alter its value, 
since it does not change the place of the significant figures of 
the decimal ; thus, -jfiy, or .6, is the same as ^^^j, or .60. 

4. JDedmals increase from right to left, and decrease from 
left to right, in a tenfold ratio ; and therefore they may be 
added, subtracted, multiplied^ and divided the same as whole 
numbers. 

5. The denominator of a decimal, though never expressed, 
is always the unit, 1, with as many ciphers annexed as there 
are figures in the decimaL 

6. Tt> read decimals requires two numerations; first, /row 
units, to find the name of the denominator, and second, towards 
units, to find the value of the numerator. 

148. Having analyzed all the principles upon which the 
writing and reading of decimals depend, we will now present 
these principles in the form of rules. 

RULE FOR DECIMAL NOTATION. 

I. Write the decimal the same as a whole number, placing 

What is the first principle of decimal notation ? Second ? Third ? 
Fourth ? Fifth } Sixth ? Rule for notation, first step } 
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ctplters where necessary to give each stgnifieant jfigure Us true 
heal value. 

II. . Plaee the decimal poitU before the fir^A figure^ 

BULE FOB DECIMAL NUKEBATION. 

I. Numerate from the decimal painty to determine the de^ 
nominator, 

II. Numerate towards the decimal poini, to determine the 
numerator, 

III. Head the decimal as a whole number j giving it the name 
or denomination of the right hand figure. 

EXAMPLES FOB PBACTIOE. 

1; Write 425 millionths. > ; : • 

2. Write six thousand ten-thousandths. -- ' 

3. Write one thousand eight hundred fiftj-nine hundred- 
thousandths. ► ^ 

4. Write 260 thousand 8 billionth^T / ' ^ ^ 

5. Bead the following decimals : 

•6321 • .748248 .2962999 

.5400027 .60000000 .00000006 

6. Write five hundred two, and one thousand six millionths. 

7. Write thirty-one, and two ten-millionths. • 

8. Write eleven thousand, and eleven hundred-thousandths. 

9. Write nine million, and nine biUionths. 

10. Write one hundred two tenths. Ans. 10.2. 

11. Write one hundred twenty-four thousand three hun- 
dred fifteen thousandths. 

12. Write seven hundred thousandths. 

13. Write seven hundred-thousandths. 

14. Bead the following numbers : 

12.36 9.052 62.99S9 

142.847 32.004 1858.4583 

1.02 4.0005 27.00045 

Second ? Bule fi>r numeralion, first step \ Second } Third ? 
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BEDTTCnON, 
CASE I. 

140* To reduce decimals to a common denomina- 
tor. 

1. Reduce J5, .375, 3.25401, and 46.13 to their least com- 
mon decimal denominator. 

OPE&ATION. Analtsis. l^ie given dedmala must contaia 

.50000 &8 m&ny places each, as are equal to the greatest 

.37500 number of decimal figures in any of the given 

A QRiAi decimals. We find that the third number con- 

' tains five decimal places, and hence 100000 must 

4t}.loU00 Y}e a common denominator. As annexing ciphers 

to decimals does not alter their valne, (I44.9 3) we give to each number 

five dedmal places by annexing ciphers, and thus reduce the given 

decimals to a common denominator. Hence, 

Rule, drive to each number the same number of decimal 
places, by annexing ciphers. 

Notes. 1. If the niunbers be reduced to the denominator of that 
one of the given numbers having the greatest number of decimal places, 
they will have their least common decimal denominator. 

2. A whole nimiber inay readily be reduced to decimals by placing 
the decimal point after units, and annexing ciphers ; one cipher re- 
ducing it to tenths, two ciphers to hundredths, three ciphers to thou- 
sandths, and 80 on. 

XXAHPLES FOB PBACTICB. 

2. Reduce .17, 24.6, .0003, 84, and 721.8000271 to dieir 
least common denominator. 

3. Reduce 7 tenths, 24 thousandths, 187 millionths, 5 hun- 
dred millionths, and 10845 hundredths to their least common 
denominator. 

4. Redace to their least common denominator the following 
decunals: 1000.001, 841J8, 2.6004^ 90.000009, and ^000. 

What is nmnt by the xedisctkin of dtdmals^ GftM I ia vhafcl 
Give Mq>1an>tion. Eiile. 
B.P 6 
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CASE n. 

ISO. To reduce a decimal to a common fraction. 

1. Keduce .75 to its equivalent common fraction. 

' OFEBATioK. Analysis. We omit the dedmai point, 

^175 __. 75 A supply the proper denominator to the deci- 

mal, and then reduce the common fraction 
thus formed to Its lowest terms. Hence, 

Rule. Omit the decimal point, and supply the proper 
denominator, 

EXAMPLES FOB PRACTICE. 

2. Keduce .125 to a common fraction. 

3. Reduce .16 to a common fraction. 

4. Reduce .655 to a common fraction. 

5. Reduce .9375 to a common fraction. 
& Reduce .0008 to a common fraction. 

CASE III. 

Iffl* To reduce a common fraction to a decimal. 
1. Reduce f to its equivalent decimal.* 

riKST OPERATION. ANALYSIS. We first annex 

f = f^J = /,^ = .75, JItm. *^e same number of ciphers 

to both terms of the fraction ; 

SECOND OPERATION. ^8 does not alter its value. 

4 "i 3 GO ^® *^®^ divide both resulting 

^ — '— terms by 4, the significant fig- 

.75 ure of the denominator, to ob- 

-* '"^ tain the (2ect97%a2 denominator, 

Iflft*: .^BbenAe fraction is changed to the decimal form by omitting 

the denominator. If the intermediate steps be omitted, the true 

xeault jnj^ ^^ o^ta^ed.as in the. second ^gperation. 

2^ C Be<btoe ,1^ td its' aqiRva^ 

Explain first Operation. Second. -<>^S^, iio.j4i-.*.u,..-3 »*, C^ 
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THIBD OPERATION. ANALYSIS. Dividing as in the former 

16 ) 1.0000 example, we obtain a quotient of 3 fig- 

urea, 625. But since we annexed 4 

.0625, Ans. ciphers, there must be 4 places in the 

required decimal; hence we prefix 1 cipher This is made still 

plcdner by the following operation; thus, 

A = iWftfe = xlliJir = .0625. 

From these illustrations we derive the following . 

Rule. I. Annex ciphers to the numerator^ and divide hy 
the denominator^ 

n. Point off as many decimal places in the restdt as are 
equal to the number of ciphers annexed. 

Note. A common fraction can be reduced to an exact decimal when 
its lowest denominator contains only^the prime lactora 2 and 6, and 
not otherwise, -^ • 

EXAMPLES FOB PBACTICE. 

3. Beduce j^ to a decimal. 

4. Beduce f to a decimals — . 

5. Reduce \^ to a decimaL 

6. Reduce ^ to a decimal. ^ 

7. Reduce ^ to a decimaL 

8. Reduce ^ to a decimal. 

9. Reduee f to a decimal. 

10. Reduee ^ to a decimal.^ 

11. Reduce ^^ to a decimal. 

12. Reduce ^^^ to a decimaL 
Id. Reduce ^ to a decimal. 

KoTS. The sign, +» i^ the answer in 
remainder: 

14. Reduce if to a decimal. 

Note. The "answers to the last two examples are called repeating 
decimals ; and the figure 3 in the 13th example, and the figures 513 in 
the 14th, are cjJled repetetids, because they are repeated, or occur in 
regular order. 

^ Third operation. Rule,> first st^ } Second ? "When can a common 
fraction be reduced to an exact decimal } 
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ADDITION. 

IffS. 1. What 18 the sum of d.70d, 621.57, .672, and 
20.0074? 

OPERATION. Analysis. We write the numbers so that fig- 

8.703 uxes of like orders of units shall stand in the same 

621.57 columns; that is, units under units, tenths under 

f^na tenths, huncbredths under hundredths, &c. This 

^ * _ . brings the decimal points directly imder each 

other. Commencing at the right hand, we add 

645.9524 each column separately, and carry as in whole 

numbers, and in the result we place a decimal 

point between units and tenths, or directly imder the decimal point 

in the numbers added. From this example we derive the following 



BuLE. I. Write the numbers so that the decimal points 
shall stand directly under each other. 

IL Add as in whole nwnbers, and place the decimal pointy 
in the resuUy directly under the points in the numbers added* 

EXAMPLES FOR PRACTICE. 

2. Add ;i99 8. Add 4.015 

2.7569 ' 6.75 

.25 27.38203 

.654 875.01 

Sum, 3*8599 ^-^ , 

Amount, 415.65703 

4. Add 1152.01, 14.11018, 152348.21, 9.000083. 

Ans. 153523.830263. 

5. Add 37.03, 0.521, .9, 1000, 4000.0004. 

Ans. 5038.4514. 

6. What is the sum of twentynsix, and twenty-six hun- 
dredths ; seven tenths ; six, and eighty-three thousandths ; 
four, and four thousandths ? Ani. 37.047. 

Explain the operation of addition of decimals. Gxre role, first step. 
Second, 
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7. What is the sum of thirty-six, and fifteen thousandths ; 
three hundred, and six hundred five ten-thousandths; five, 
and three millionths ; sixty, and eighty-seven ten-millionths ? 

Am. 401.0755117. 

8. What is the sum of fifty-four, and thirty-four hun- 
dredths ; one, and nine ten-thousandths ; three, and two hun- 
dred seven miltionths; twenty-three thousandths; eight, and 
nine tenths; four, and one hundred thirty-five thousandths ? 

Ans. 71.399107. 

9. How many yards in three pieces of cloth, the first piece 
containing 18.375 yards, the second piece 41.625 yards, and 
the third piece 35.5 yards ? 

10. A's farm contains 61.843 acres, B's contains 143.75 
acres, Cs 218.4375 acres, and D's 21.9 acres; how many 
acres in the four farms ? 

11. My farm consists of 7 fields, containing 12f acres, 18f 
acres, 9 acres, 24| acres, 4^ acres, 8^ acres, and 15^^ acres 
respectively ; how many acres in my farm ? 

KoTE. Bcduce the common fractions to decimals before adding. 

Am. 93.6375. 
, 12. A grocer has 2^ barrels of A sugar, 5 J barrels of B 
sugar, 3| barrels of C sugar, 3.0642 barrels of crushed 
sugar, and 8.925 barrels of pulverized «ugar ; how many bar- 
rels of sugar has he ? Am. 28,8 642. 

13. A tailor made 3 suits of clothes; for the first suit he 
used 2^ yards of broadcloth, 3^ yards of cassimere, and } 
yards of satin ; for the second suit 2.25 yards of broadcloth, 
2.875 yards of cassimere, and 1 yard of satin ; and for the 
third suit 5^ yards of broadcloth, and 1| yards of satin. 
How many yards of each kind of goods did he use? How 
many yards of all ? . Am. to la^ 18.375. 
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SUBTRACTION. 

laS. 1. From 91.73 take 2.18. Analysis. In each of these 

three -examples, we write the 

OPEKATIOV. subtrahend under the minu- 

91.73 ■ ^ end, placing units under 

2.18 units, tenths under tenths, 

A OQ KK &C. Commending at the 

jUM. ^y.00 ^^^ ^^^^ ^^ subtract as 

2. From 2.9185 take 1.42. 1? ^^^'K °'^^«"' ^'^d in 

the remamders we place the 

OFSBATION, dedmal points directlyunder 

2.9185 those in the numbers abovOb 

]^ 42 ^ ^^ second example, the 

number of decimal places in 

Jins* 1.4985 ^^e minuend is greater than 

-* ^ .^. ^^ 1 />r irA^a/«« the number in the subtra- 
8. From 124.65 take 95,58746. ^^^^^ ^^ j^ ^^ ^^ e^^. 

OPERATION. pie the number is less. In 

124.65 ^^ cases, we reduce both 

95 58746 minuend and subtrahend to 

— '- the same number of decimal 

Ans* 29.06254 places, by annexing ciphers; 

or wcvuppose the ciphers to 
be annexed, before performing the subtraction. Hence the 

RlTLE. I. Write the numbers so that the decimal paints 
shaU stand directly under each other, 

II. Subtract as in whole numbers^ and place the decimal 
point in the resvU directly under the points in the given numbers, 

4. Find the difference between 714 and .916. Ans. 713.084. 

5. How much greater is 2 than .298 ? Ans. 1.702. 

6. From 21.004 take 75 hundredths. 

7. From 10.0302 take 2 ten-thousandths. Ans. 10.03. 

8. From 900 take .009. Ans. 899.991. 

9. From two thousand take two thousandths. 

/lO. From one take one millionth. Ans. .999999. 

Sxplain subtraction of fractions. Give the rule, first step. Second. 
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11. From four hundred twenty-seven thousandtlis take 
four hundred twenty-seven millionths. Ans. .426573. 

12. A man owned thirty-four hundredths of a township of 
land, and sold thirty-four thousandths of the township ; how 
much did he still oWn ? Ans. .306. 






MULTIPLICATION. 

lS4t» 1. What is the product of .35 multiplied by .5 ? 

OPERATION. Analysis. We perform the multiplication the 
,35 same, as' in whole numbers, and the only difficulty 

5 we meet with is in pointing off the decimal places 

— • — in the product. To determine how many places to 

. 1 75, ^tw, point off, we jnay reduce the decimals to common 
fractions; thus, .35 =^^ and .5 = ^. Perform- . 
ing the multiplication, and we have ^^ X A = ^WAr» *^*^ ***"* 
product, expressed decimally, is .175. Here we see that the prod- 
uct contains as many decimal places as are contained in both mul- 
tiplicand and multiplier. Hence dte following 

Rule. Multiply as in whole numbers, and from the righi 
hand of the product point off ajs many figures for decimals as 
there are decimal places in both factors. 

Notes. 1. K there be not as many figures in the product as there 
are decimals in both f5actors, supply the deficiency by prefixing ciphers. 

2. To multiply a decimal by 10, 100, 1000, &c., remove the point as 
many places to tiie right as there are ciphers on the right of the multi- 
plier. 

EXAMPLES. 

2. Multiply 1.245 by .27. Ans. .33615. 

3. Multiply 79.347 by 23.15. Ans. 1836.88305. 

4. Multiply 350 by .7853. ^ 

,-»5. Multiply one tenth by one tenth. Ans. .01. 

6. Multiply 25 by twenty-five hundredths. Ans. 6.25. 

Explain multiplication of decimals. Give ru/e. K the product have 
less decimal places than both factors, how proceed ? How muUu^bj Vs^ 
10, 100, 1000, &c. } 
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7. Muldiay .132 by .241. Jm. M1S1% 

a Multiply 24.35 by 10. 

9. Multiply .006 by 1000. Jnt. 6. 

10. Multiply .23 by .009. jin$. .00207. 

Ml. Multiply sixty-four thoosandths by thirteen millionth^ 
^ Am. .000000832. 

12.* Multiply ei^ty-seven ten-thousandths by three hun« 
dredfifty-twc hundred-thousandths. 

^-^ 13, Multiply one million by one millionth; Aru, 1. 

\^ 14, Multiply sixteen thousand by sixteen ten-thousandths. 

Am. 25.6. 
16. If a cord of wood be worth 2.87 bushels of wheat, how 
many bushels of wheat must be given for 9.58 cords of wood ? 

Am. 22.7046 bushels. 



DIVISION. 

IffSe 1. What is the quotient of .175 divided by .5 ? 

OPEBATION. Analysis. We perform the division the same as 
.5 ) .175 ^ whole nmnbersy and the only difficulty we meet 

'" with is in pointing off the decimal places in the quo- 

Am, .85 tient To determine how many places to point off, 
we may reduce the decimals to common fractions; thus, .175= 
-^i^t and .5 =:^. Performing the division, and we have 

175 . 5 iTt$ 10 . 85 



1000 10 1000 $ 100 

and this quotient, expressed decimally, is .35. Here we see that the 
dividend contains as many decimal places as are contained in both 
divisor and quotient. Hence the following 

Bulb. Divide as in whole numbers^ and from the right 
hand oj the quotient point off as many places for decimals 
as the decimal places in the dividend exceed those in the 
divisor. 

Explain diviaion of decimals. Give rule. 
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Notes. 1. If the number of figures in the quotient be less than tho 
excess of the decimal places in the dividend over those in the divisor, 
the deficiency must be supplied by prefixing ciphers. 

2. K there be a remainder after dividing the dividend, annex ciphers, 
and continue the division: the ciphers annexed are decimals of the 
dividend. 

3. The dividend must always contain at least as many decimal places 
as the divisor, before commencing the division. 

4. In most business transactions, the division is considered suffi- 
ciently exact when the quotient is carried to 4 decimal places, unless 
great accuracy is required. 

5. To divide by 10, 100, 1000, &c., remove ilie decimal point as 
many places to the left as there are ciphers on tiie right hand of the 
divisor. 



EXAMPLES FOB PRACTICE. 

2. Divide .675 by .15. Jn$. 4.5. 

3. Divide .288 by 3.6. Am. .08. 

4. Divide 81.6 by 2.5. ^ 4n9. 32.64 

5. Divide 2.3421 by 21.1. ^ 

6. Divide\3421 by .211. 

7. Divide 8.297496 by .153. Am. 54238. 

8. Divide 12 by .7854. ^ 

9. Divide 3 by 3 ; divide 5 by .3 ; 3 by .03 ; 30 by .03.-% 

10. Divide 15.34 by 2.7. 

11. E(ivide .1 by .7. Am. .142857+. 

12. Divide 45.30 by .015. Am. 3020. 

13. Divide .003753 by 625.5. Am. .000006. 
>14. Divide 9. by 450. Ans. .02. 

15^ pi\ade^39Q15.hy-.00'3^- . , _^Ans. 341.45. 
- 16. Divide fifteen, and eight hundred seventy-five thou* 
sandths,by twenty-five ten^housandtjis. Ans, 6350. 

-4^7. Divide 365 by 100.-^ 

18. Divide 785.4 by 1000. Am. .7854. 

^.^ 19. Divide onR thousand by onp thousandth. 

Ans. 1000000. 



^ When are ciphers prefixed to the quotient ? If there be a remainder, 
how proceed ? If the dividend have less decimal places than the divi? 
iPr, hpw' pro!B6ed ? How divi4e by 10, 100, 1000, &c. ? 

6# ^ 
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PBOHISCUOUS EX&HPLES. 

1. Add six hundred, and twenty-five thousandths; four 
tenths ; seven, and sixty-two ten-thousandths ; three, and fifty- 
eight millionths ; ninety-two, and seven hundredths. 

Jns. 702.501258. 

2. What is the sum of 81.003 + 5000.4 + 5.0008 + 
73.87563 + 1000 + 25 -f 3.000548 + .0315 ? 

3. From eigh^-seven take eighty-seven thousandths. 

4. What is the difference between nine million and nine 
millionths? Ans. 8999999.999991. 

5. Multiply .365 by .15. Ans. .05475. 

6. Multiply three thousandths by four hundredths. \ 

7. If one acre produce 42.57 bushels of com, hpw many 
bushels will 18*73 acres produce ? Ans. 797.3361. 

8. Divide .125 by 8000. Ans. .000015625. 

9. Divide .7744 by .1936. 

10. Divide 27.1 by 100000. Ans. .000271. 

11. If 6.35 acres produce 70.6755 bushels of whfat, what 
does one acre produce ? Ans. 11.13 bushels. 

12. Reduce .625 to a common fraction. Ans. 4. 

13. Express 26.875 by an integer and a common fraction. 

Ans. 2^. 

14. Reduce ^^ to a decimal fraction. Ans. .016. 

15. Reduce .-^ to a decimal fraction. Ans. .5. 

16. How many times will .5 of 1.75 be contained in .25 of 
17 J? Ans. 5. 

17. What will be the cost of 3| bales of doth, each bale 
containing 36.75 yards, at .85 dollars per yard ? 

18. Traveling at the rate of 4f miles an hour, how many 
hours will a man require to travel 56.925 miles. 

Ans. 12f hours. 
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DECIMAL CURRENCY. 

ISO. Coin is money stamped, and has a g^ven value es- 
tablished by law. 

1ST. Currency is coin, bank bills, treasury notes, &c, in * 
circulation as a medium of trade. 

1S8. A Decimal Currency is a currency whose denom- 

iniations increase and decrease in a tenfold ratio. 

NoT^. The currency of the United States is decimal currency, and 
is sometimes called Federal Money ; it was adopted by Congress in 1786. 

NOTATION ANU NUMERATION. 

The gold coins of the United States are the double eagle, 
eagle, half and quarter eagle, three dollar piece, and dollar. 

The silver coins are the dollar, half and quarter dollar, dime 
and half dime, and three cent piece. 

The nickel coin is the cent 

NoTi^s. 1. The following pieces of gold are in use, but are not legal 
coin, viz. ; the fifty dollar piece, and the half and quarter dollar pieces. 

2. The copper cent and half cent, though still in circulation, are no 
longer coined. 

3. The mill is usetf only in computation ; it is not a coin. 

TABLE. 

10 mills (m.) make V cent, . • . c. 

10 cents " 1 dime, • . . d. 

10 dimes '^ 1 dollar, • • . $. 

10 dollars " 1 eagle, . . • E. 

UNIT EaUIVALENTS. 
Mills. Gents. 

10 = 1 . WmM. 

100 = 10* = 1 . ijollars. 
1000 =100 =10 =1 Eagle. 

10000 = 1000 = 100 = 10 = 1 

Note. The character $ is supposed to be a contraction of U. S., 
(United States,) the XJ being placed upon the S. 

WTiat is coin? Currency? Decimal currency? Federal money? 
What are the gold coins of XJ. S. ? Silver ? Copper ? What are th& 
denominations of XJ. S. currency ? What is t3aft ^v^^l j^^iS^sKtvl ^vs«k- 
what derived ? 
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1S9. The dollar is the unit of United States money; 
dimesy cents, and mills are fractions of a dollar, and are sepa- 
rated from the dollar by tfie decimal point ; thus, two dollars 
one dime two cents five mills^ are written $2,125. 

By examining the table, we see that the dime is a tenth part 
of the unit, or dollar ; the cent a tenth part of the dime or a 
hundredth part of the dollar : and/ the mill a tenth part of the 
cent, a hundredth part of the dime, or a thousandth part of the 
dollar. Hence the denominations of decimal currency increase 
and decrease the same as decimal fractions, and are expressed 
according to the same decimal system of notation ; and they 
may be added, subtracted, multiplied, and divided in the same 
manner as* decimals. 

Dimes are not read as dimes, but the two places of dimes 
and cents are appropriated to cents ; thus, 1 dollar 3 dimes 
2 cents, or $1.82, are read one dollar thirty-two cents ; hence^ 

When the number of cents is less than 10, we write a cipher 
before it in the place of dimes. 

Note. The half cent is frequently written as 5 mills ; thus, 24) cents, 
written $.245. 

100. Business men frequently write cents as common 
fractions of a dollar ; thus, three dollars thirteen cents are 
written $3^^, and read, three and thirteen hundredths dollars. 
In business transactions, when the final result of a computation 
contains 5 mills or more, they are called one cent, and when 
less than 5, they are rejected. 

EXAMPLES FOR PRACTICE. 

1. Write four dollars five cents. jlns. $4.05. 

2. Write two dollars nine cents. 
8. Write ten dollars ten cents. 

4. Write eight dollars seven mills. Ans. $8,007. 

What is the unit of U. S. currency ? What is the fi^eral law of 
increase and decrease ? In practice, how many decimal places are given 
to cents ? In business transactions, how are cents frequently written ? 
What is done if the mills espceed 6 ? If less than 6 } 
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5. Write sixty-four cents. Ana^ $0.64. 

6. Write three cents two mills. 

7. Write one hundred dollars one cent one milL 

8. Read$7.d3; $8.02; $6.^42. 

9. Read $5,272; $100*025; $17,005. 

10. Bead $16,205; $215,081; $1000.011; $4,002. 

REDUCTION. 

Ml. By examining th$ table of Decimal Currency, we sen 
that 10 mills make one cent, and 100 cents, or 1000 mills, 
make one dollar ; hence, 

To change dollars to cents, muUiphf Sy 100 ; thai isy annex 
two ciphers. 

To change dollars to mills, annex three ciphers* 
To change cents to mills, annex one cipher. 

EXAMPLES FOR PRACTICE. 

1. Change $792 to cents. Ans. 79200 cents. 

2. Change $36 to cents. ^ 

3. Reduce $5248 to cents. 

4. Li 6.25 dollars how many cents? Ans. 625 cents. 

Note. To change dollars and cents to cents,* or dollars, cents, and 
mills to mflls, remove the decimal point and the ngn, $• 

5. Change $63,045 to mills. Jbu. 68045 millfl. 

6. Change 16 cents to mills. 

7. Reduce $3,008 to miUs. 

8. In 89 cents how many mills ? 

16S* Conversely, 

To change cents to dollars, divide hy 100 ; thai is, point off 
two figures from the right. 

To change miUs to dollars, point off three figures. 
To change mills to cents, point off one figure. 

How are dollars changed to cents? to mills? Hiyw ts^ ^'o&il ^KWjaeA. 9 
to mills ? How are cents changed to dQ\\wt>\ VSfitfk\a^sJCax%\ \ft^3w6»X "^ 
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EXAMPLES FOB FBACTICE. 

1. Change 875 cents to dollars. Ans. $8.75. 

2. Change 1504 cents to (pilars. 

3. In 13875 cents how many dollars ? 

4. In 16525 mills how many dollars ? 

5. Reduce 524 mills to cents. 

6. Reduce 6524 mills to doUars. 

ADDITION. 

163. !• A man bought a cow for 21 dollars 50 cents, a 
horse for 125 dollars 37^ cents, a harness for 46 dollars 75 cents, 
and a carriage for 210 dollars ; how much did he pay for all ? 



OPERATION. 

S 21 50 Analysis. Writing dollars under dol- 

19'%'^7^ ^^^^* cents under cents, &c., so that the 

* decimal points shall stand under each 

^"•' ^ other, we add and point off as in addition 

210.00 Qf decimals. Hence the following 

Ans. $403,625 

Rule. I. Write dollars under dollars, cents under cents, Sfc. 
11. Add as in simple numbers, and place the point in the 
amount as in addition of decimals. 

EXAMPLES FOB PRACTICE. 

2. What is the sum of 50 dollars 7 cents, 1000 dollars 75 
cents, 60 dollars 3 mills, 18 cents 4 mills, 1 dollar 1 cent, and 
25 dollars 45 cents 8 mills? Ans. $1137.475. 

3. Add 364 dollars 54 cents 1 mill, 486 dollars 6 cents, 93 
dollars 9 mills, 1742 dollars 80 cents, 3 dollars 27 cents 6 
mills. Ans. $2689.686. 

4. Add 92 cents, 10 cents 4 mills, 35 cents 7 mills, 18 cents 
6 n^ills, 44 cents 4 mills, 12^ cents, and 99 cents. Ans. $3,126. 

Explain the process of addition of decimal currencY. Rule, first step. 



V 
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5. A farmer receives 89 dollars 74 cents for wheat, 13 dol- 
lars 3 cents for com, 6 dollars 37 j^ cents for potatoes, and 19 
dollars 62^ cents for oats; what does he receive for the 
whole? * , Am. $128.77. 

6. A lady bought a dress for 9*dollars 17 cents, trimmings 
for 87^ cents, a paper of pins for 6^ cents, some tape for 4 
cents, some thread for 8 cents, and a comb'for 11 cents ; what 
did she pay for all? Jns. $10.3375. 

7. Paid for building a house $2175.75, for painting the 
same $240.37^, for furniture $605.40, for garpets $140.12^; 
what was the cost of the house and furnishing ? 

8. Bought a ton of coal for $6.08, a barrel of sugar for 
$26,625, a box of tea for $16, and a barrel of flour for $7.40 ; 
what was the cost of all ? 

9. A merchant bought goods to the amount of $7425.50 ; 
he paid for duties on the same $253.96, and for freight 
$170.09 ; what was the entire cost of the goods ? 

10. I bought a hat for $3.62;}, a pair of shoes for $1|, an 
umbrella for $1$, a pair of gloves for $.62|, and a cane for 
$iS7i ; what was the cost of all my purchases ? Ans. $8.25. 

SUBTRACTION. 

164. 1. A man, having $327.50, pbid out $186.75 for 
a horse ; how much had he lefl ? 

OPERATION. Analysis. Writing the less number mi- 

$327.50 ^^^ ^^ greater, dollars under dollars, cents 

186 75 under cents, &c., we subtract and point off 

'- — in the result as in subtraction of decimals. 

Arts. $140.75 Hence the following 

RuLiS I. Write the suhtrakend under the minuend^ dollars 
under dollars, cents under cents, S^c. 

11. Subtract as in simple numbers, and place the point in 
the remainder, as in subtraction of decimals* 



Explain the process of subtraction. Give rule, ^^'%\«^» ^wssso^ 



A 
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raULMPLSS FOB PRACTICE. 

2. From $365 dollars 5 mills take 267 dollars 1 cent 8 
mills. Am. $97,987. 

3. From 50 dollars take 50 cents. Arts. $49.50. 

4. From 100 dollars take 1 milL Ans. $99,999. 

5. From 1000 dollars take 3 cents 7 mills. 

6. A man bought a farm for $1575.24, and sold it for 
$1834.16; what did he gain? Ans. $258.92. 

7. Sold a horse for 145 dollars 27 cents, which is 37 dol- 
lars 69 cents more than he cost me ; what did he cost me ? 

8. A merchant bought flour for $5.62^ a barrel, and sold 
it for $6.84 a barrel ; how much did he gain on a barrel ? 

9. A gentleman, having $14725, gave $3560 for a store, 
and $7015.87J for goods ; how much money had he left ? 

10. A ladj bought a silk dress for $132, ^ bonnet for $5^, a 
pair of gaiters for $lf , and a fan for $| ; she paid to the shop- 
keeper a twenty dollar bill and a five dollar bill ; how much 
change should he return to her? An*. $3.75. 

KoTE. Beduce the fractions of a dollar to cents and mills. 

11. A gentleman bought a pair of horses for $480, a har- 
ness for $80.50, and a carriage for $200 less than he paid for 
both horses and harness ; what was the cost of the carriage ? 

Ans. $360.50. 

MULTIPLICATION. 

16S. 1. If a barrel of flour cost $6,375, what will 85 
barrels cost ? 



OPEKATIOy. 



\ 



$6,375 Analysis. We multiply as in simple 

85 numbers, always regarding the multiplier 

""T77Z7 as an c^strtict number, and point off from 

the right hand of the result, as in multipli- 

^^^^Q cation of decimals. Hence the following 



Am. $541,875 



0iv9 njxBlyas Ibr multipUcatioii in decimal curraicy. 
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BuLE. Multiply OB in nmpU numbers^ trnd place Ae pmnt 
in the product j a* in mvUipUcaiion of decimals. 

EXAMPLES FOB PRACTICE. 

2. If a cord of wood be worth $4,275, what will ^00 cords 
be worth? Ans. $1282.50. 

3. What will 175 barrels of apples cost, tit .$2.45 per bar- 
rel? ^ Ans. $428.75. 

4. What will 800 barrels of salt cost, at $1.28 per barrel? 

5. A grocer bought 372 pounds of cheese at $.15 a pound, 
434 pounds of coffee at $.12| a pound, and 16 bushels of pota- 
toes at $.33 a bushel; what did the whole cost ? ' 

6. A boy, being sent to purchase groceries, bought 3 pounds 
of tea at 56 cents a pound, 15 pounds of rice at 7 cents a 
pound, 27 pounds of sugar at 8 cents a pound ; he gave the 
grocer 5 dollars ; how much change ought he to receive ? 

7. A farmer sold 125 bushels of oats at $.37^ a bushel, 
and received in payment 75 pounds of sugar at $.09 a pound, 
12 pounds of tea at $.60 a pound, and the remainder in cash ; 
how much cash did he receive ? Ans, $32.92^. 

8. A man bought 150 acres of land for $3975 ; he after- 
ward sold 80 acres of it at $32.50 an acre, and the remainder 
at $34.25 an acre ; how much did he gain by the transaction ? 

Jns. $1022.50. 

DIVISION. 

166. 1. If 125 barrels of flour cost $850, how much 

will 1 barrel cost ? , . 

OPERATION. Analysis. We divide as in 

125 ) $850.00 ( $6.80, Ans, • fimple numbers, and as there 

75P . is a remainder after dividing 

the dollars, we reduce the div- 

^ ^^^ idend to cents, by annexing two 

1000 , ciphers, and continue the di- 

7i vision. Hence the following 



Bule. Give rule for division in dedisAl ^?qxi«c^ « 
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Rule. Divide as in simple numherSy and place the point in 
the quotient, as in division of decimals. 

Notes. 1. In business transactions it is never necessary to carry 
the division further than tp mills in the quotient. 

2. If the dividend will not contain the divisor an exact number of 
times, ciphers may be annexed, and the division continued as in divis- 
ion of decimals. In this case it is always sa£e to reduce the dividend 
to miUs, or to 3 more decimal places than the divisor contains, be- 
fore commencing the division. 

EXAMPLES FOR PRACTICE. 

2. If 33 gallons of oil cost $41.25, what is the cost per gal- 
lon? .. Ans. $1.25. 

8. If 27 yards of broadcloth cost $94:50, what will 1 yard 
cost ? 

4. If 64 gallons of wine cost $136, what will 1 gallon cost? 

Ans. $2,125. 

5. At 12 cents apiece, how many pine-apples can be bought 
for $1.32? Ans. 11. 

6. K 1 pound of tea cost 54 cents, hbw many pounds can 
be bought for $405? 

7. If a man earn $180 in a year, haw much does he earn 
a month ? , 

8. If 100 acres of land cost $2847.50, what will 1 acre 
cost? . Ans. $28,475. 

9. What cost 1 pound of beef, if 894 pounds cost $80.46? 

Ans. $.09. 

10. A farmer sells 120 bushels of wheat at $1.12^^ a bushil, 
for which he receives 27 barrels of flour; what does the flour^ 
cost him a barrel ? 

11. A man bought 4 yards of cloth at $3.20 a yard, and 
37 pounds of sugar at $.08 a, pound ; he paid $6.80 in cash, 
and the remainder in butter at $.16 a pound ; how many pounds 
of butter did it take? Ans. 56 pounds. 

12. A man bought an equal number of calves and sheep, 
paying $166.75 for them ; for the calves he paid $4.50 a head, 
qnd for the sheep $2.75 a head ; how many did he buy of each 

MP Ans. 23. 



\ 



APPLICATIONS. ism 

13. If 154 pounds of sugar cost $18.48, what will 1 pound 
post ? - 

14. A merchant bought 14 boxes of tea for $560 ; it being 
damaged he was obliged to lose $106.75 on the cost of it; 
how much did he receive a box ? Ans. $32.37^ 

Additid^^ Applications. 

CASE I. 

167. To find the cost of any number or quantity, 
When the price of a unit is an aliquot part of one dollar. 

168* An AUquot Part o^ number is such a part as will 
exactly divide that number; l^i|s, 8, 6, and 7^ are aliquot 
parts of 15. ^ 

Note. An aliquot part may be a whole or a mixed number, while a 
factor most be a whole number. » 

^-r- - -At^9U0T PARTS OF ONE DOLLAR. ''*' 



50 c^ts = iof 1 dollar. 

33 J cents = ^ of 1 dollar. 

25 cents= i of 1 dollar. 

20 cents = ^ of 1 dollar. 

16§ cents = ^ oC^l dollar. 



12^ cents = i of 1 dollar. 
10 cents = ^ of 1 dollar. 

8 J cents = ^ of 1 dollar. 

6 J cents = -j^ of 1 dollar. 

5 cents z=.^ oi 1 dollar. 



1. What will Jbe the cost of 3784 yards of flannel, at 25 
cents a yard ? 

OPERATION. Analysts. If the price were $1 a yard, 

4 ^ 3784 *^® ^^^^ would be as many dollars as there are 

yards. But since the price is ^ of a dollar a 

An$. $946 yaj.^^ the whole cost will be \ as many dollars 
as there are yards ; or, \ of 3784 = 3784 -^- 4 = $946. Hence the 

} Rule. Take such a fractional part of the given number as 
the price is part of one ^UoTm 

EXAMPLB^ FOR PRACTICE. 

2. What cost 963 |bushels of oats, at 33^ cents per bushel? 

Am. $321. 

Case I is whati What is an aliquot ^ait ^i ^^^^^x\ ^\>^^^s«^- 
planation. Bule. v 



\ 
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/3. What co6t 478 yards of delaine, at 50 cents per yard ? 

4. What cost 4266 yards of sheeting, at 8^ cents a yard? 

Ans. $355.50. 

5. What cost 1250 bushels of apples, at 12^ cents per 
bushel? Ans. $156.25. 

6. What cost 3126 spools of thread, at 6^ cents per spool ? 

Am. $195,375. 

7. At 16§ cents per dozen, what cost 1935 dozen of eggs? 

Ans. 322.50. 
X8. What cost 56480 yards of calico, at 12^. per yard ? 

9. At 20 cents each what will be the cost of 1275 salt 
barrels? Ans. $255. 

CASE II. 

169. The price of one and the quantity being given, 
to find the cost. ^ 

1. How much will 9 barrels of flour cost, at $6.25 per 
barrel? 

/ OPERATION. Analysis. Since one b^arrel cost $6.25,9 

$6.25 barrels will cost 9 times $6.25, and $6.25 X 
'g 9 = $56.25. Hence, 

Ans. $56.25 

BuLE. Multiply the price of one hy the quantity. 

, EXAMPLES FOR PRACTICE. 

2. If a pound of beef cost 9 cents, what will 864 pounds 
cost? Ans. $77.76. 

3. What cost 87 acres of government land, at $1.25 per 
acre ? 

4. What cost 400 barrels of salt, at $1.45 per barrel ? 

Ans. $580. 
-* 5 What cost 16 chests of tea, each chest containing 52 
pounds^ at 44 cents per pound? 

Case n is what } Give explanation. Rule. 
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CASE III. ^ 

170 • The cost and the quantity being giren, to find 
the price of one. 

1. If 80 bushels of com cost $20.70, what will 1 bushel 
cost? 

6PEIIATI0N. Analysis. If 30 bushels cost $20.70, 1 

310 \ $210 70 bushel will cost ^ of $20.70; and $20.70 -r 

' 30 = $.69. Hence, 

$.69 

BuLE. Divide the cost hy the quantity, 

EXAMPLES FOR PRACTICE. 

/ 2. If 25 acres of land cost $175, what will 1 acre cost ? 

3. If 48 yards of broadcloth cost $200, what will 1 yard 
cost? Am. $4.16}. 

/4. If 96 tons of hay cost $1200, what will 1 ton cost? 

5. If 10 Unabridged Dictionaries cost $56.25, what will 1 
cost? .in«..$5.62f 

6. Bought 18 pounds of tea for $11.70 ; what was the price 
per pound ? An$. $.65. 

7. If 53 pounds of butter cost $10.07, what will 1 pound 
cost? 

8. A merchant bought 800 barrels of salt for $1016; what 
did it cost him per barrel ? 

9. If 343 sheep cost $874.65, what will 1 sheep cost ? 

An$. $2.55. 
^ 10. If board for a femily be $684.37^ for 1 year, how much 
is it per day? Am. $1.87^. 

CASE IV. 

171. The price of one and th^ cost of a quantity 
being given, to find the quantity. 

1. At $6 a barrel for flour, how many barrels can be bought 
for $840 ? 



CaaeinUwhat? Give explanation. Rule. Case IV is what > 
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OFE&ATION. Akaltsm. Since $6 will buy 1 barrel 

6 ) 840 oTHour, $840 will buj ^ as many barrels 

A TTa ^^ there are dollars, or as many barrels as 

Ans. 140 barren. jg j^ contained times in $840; 840 -i- 6 

= 140 barrels. Hence, 

Rule. Divide the cost of ike quantity hy the price of one, 

EXAMPLES^ FOB FBACTICE. 

2. How many dozen of eggs can be bought for $5.55, if one 
dozen cost $.15 ? N Ans. 37 dozen. 

3. At $12 a ton, how many tons of hay can be bought for 
$216? Ans. 18 tons. . 

4. How many bushels of wheat can be bought for $2178.75, 
if 1 bushel cost $1.25 ? Ans, 1743 bushels. 

5. A dairyman expends $643.50 in buying cows at $19j- 
apiece ; how many cows does he buy ? Ans, 33 cows. 

< 6. At $.45 per gaHoo, how many gallons of iftolasses can 
be bought for $52.65 ? 

i 7. A drover bought horses at $264 pi pair; how many 
horsed did he buy for $6336 ? 

8. At $65 a ton, how many tons of railroad iron can be 
bought for $117715? -4im. 1811 tons. 

CASE V. 

17a. To find the cost of articles sold by the 100, 
1000, &c. 

1. What cost 475 feet of timber, at $5.24 per 100 feet ? 

FIRST OPERATION. 

$5.24 Analysis. If the price were $5.24 per 

475 f^^*' *^® ^^®* °^ ^'^^ ^®®* would be 475 X 

$5.24 = $2489. But since $5.24 is the 

' 2620 price of 100 feet, $2489 is 100 tunes the true 

3668 value. Therefore, to obtain the true value, 

2096 ^® divide $2489 by 100, which we may do 

by cutting off two figures from the right, and 

100 ) $2489.00 the result is $24.89. Or^ 

Ans. $24.89 ^ 

'Hire explanation, Bule. Case Y is i^hat ? Give first eaplanation. 
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SECOND OPEBATION. ANALYaiS. Since 1 foot costs ^^i or. 01, 
$5.24 of $5.24, 475 feet will cost ^, or_4.75 times 

4.75 $5.24, which is $24.89. ^ 

2620 H'Ote. For the same reasons, when the price 

onna is per thousand f we divide the product by 1000, 

ODOo Qj.^ which is more convenient in practice, we re- 

2096 duce the given quantity to thousands and deci- 

mals of a thousand, by pointing off three figures 

$24.8900 ^from the right hand. Hence the 

BuLE. I. Reduce the given quantity to hundreds and ^deci- 
mals of a hundredy or to thousands and decimals of a thousand, 

11. MvUiply the price hy the quantity, and point off in the 
result as in multiplication of decimals. 

Note. The letter C is used to indicate hundreds, and M to indicate 
thousands. 

EXAMPLES FOR PRACTICE. 

2. What will 42650 bricks cost, at $4.50 per M ? 

Ans. $191,925. 

3. What is the freight on 2489 pounds from Boston to New 
York, at $.85 per 100 pounds ? Ans. $21,156+. 

4. What will 7842 feet of pine boards cost, at $17.25 
perM? Ans. $135,274+.* 

/.5. What cost 2348 pine-apples, at $12^ per 100 ? 

•6. A broom maker bought 1728 broom-handles, at $3 per 
1000 ; how much did thej cost him ? 

'7. What is the cost of 2400 feet of boards, at $7 perM; 
865 feet of scantling, at $5.40 perM; and 1256 feet of lath, at 
$.80 per C? Ans. $31,519. 

/8. What will be the cost of 1476 pounds of beef, at $4.37^ 
per hundred pounds ? ^ 

CASE VT. 

178. To find the cost of articles sold by the ton of 
2000 pounds. 

1 . How much will 2376 pounds of hay cost, at $9.50 per ton ? 
Giye second aplanfttion. Rule, fiist Btej, ^ewmii, ^^:HiWA-H*\aiX\ 
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OPEKATION. Analysis. Since 1 ton, or 2000 pounds, colt 

2 ) $9.50 $9.60, 1000 pounds, or ^ ton, will cost ^ of $9.50^ 

-^— or $9.50-^2 = $4,75. One pound will cost 

*^'^^ TTJWi or .001, of $4.75, and 2376 pounds will 

^376 cost f UJ, or 2.376 times $4.75, which is $1 1.286. 

$11.28600 ^«^<^' 

Rule. I. Divide ike price of 1 tanl^2j and the quotient 
will be the price of 1000 pounds. 

II. Multiply/ this quotient by the given number of pounds 
expressed as thousandths^ as in Oase V. 

EXAMPLES FOB PHACTICS. 

2. At $7 a ton, what will 1495 pounds of hay cost? 

Ans. $5.2325. 

3. At $8.75 a ton, what cost 325 pounds of hay ? 

Ans. $1,421+. 

4. What is the cost of 3142 pounds of plaster, at $3.84 per 
ton? Ans. $6.032-|-. 

/ 5. What is the cost of 1848 pounds of coal, at $5.60 per 
ton? ♦ 

r 6. Bdri^t 125 sacks of guano, each sack containing 148 ~ 
pounds, at $18 a ton ; what was the cost ? 

3, 7. What must be paid for transporting 31640 pounds of 
railroad iron from Philadelphia to Richmond, at $3.05 per 
ton? Ans. $48,251. 

Bills. 

174. A Bill, in business transactions, is a written state- 
ment of articles bought or sold, together with the prices of 
each, and the whole cost. ^ 

Find the cost of the several articles, and the amount or 
foodng of the following bills. 

Giye explanation. Rule. What is a bill } Explain the manner of 
making out a bill. 
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4. If 12 yards of cloth cost $48.96, what will one yard 
cost? <^.a^ 

5. A traveled 325 miles by railroad, and C traveled .45 of 
that distance ; how far did C travel ? An&* 146.25 miles. 

6. If 36.5 bushels of corn grow on one acre, how many 
acres will produce 657 bushels ? Jn8. 18 acres. 

7. Bought a horse for $105^ a yoke of oxen for $125, 4 
cows at $35 apiece, and sold them all for $400 ; how much 
was gained or lost in the transaction ? « 

8. A man bought 28 tons of hay at $19 a ton, and sold it 
at $15 a ton ; how much did he lose ? Jns. $112. 

9. If a man travel 4| miles an hour, in how many hours 
can he travel 34^ miles ? Am. 7.$ hours. 
.V 10. At $.31^ per bushel, how many bushels of potatoes 
can be bought for $9 ? ' Ans. 28.8 bushels. 

--/"Ih If a man's income be $2000 a year, and his expenses 
$3.50 a day, what wiU he save at the end of a year, or 365 
days? 

12. A merchant deposits in a bank, at one time, $687.25, 
and at another, $943.64 ; if he draw out $875.29, how much 
will remain in the bank ? 

•7^13. Bought 288 barrels of flour for $1728, and sold one 
half the quantity for the same price I gave for it, and the other 
half for $8 per barrel ; how much did I receive for the whde ? 

Ans. $2016. 

14. What will eight hundred seventy-five thousandths of a 
cord of wood cost, at $3.75 per cord ? Jns. $3,281-^. 

7 15. A drover bought cattle at $46.56 per head, and sold 
them at $65.42 per head, and thereby gained $3526.82 ; how 
many cattle did he buy ? Ans, 187. 

>.16. If 36.48 yards of cloth cost $54.72, what will 14.25 
yards cost? Ans. $21,375. 

17. A house cost $3548, which is 4 times as much as the 
furniture cost ; what did the furniture cost ? Ans. $887. 
^18. How many bushels of onions at $.82 per bushel, can 
be bought for $112.34? 



<^ 



148 DECIMAL GUBBENCT. 

• 

19. If 46 tons of iron cost $3461.50, what will 5 tons cost ? 

20. A gentleman lefl his widow one third of his property, 
worth ^$24000, and the remainder was to be divided equally 
among 5 children ; how much was the portion of each child ? 

Ans. $3200. 
^21. A man purchased one lot, containing 1 60 acres of land, at 
$1.25 per acre; and another lot, containing 80 acres, at $5 per 
acre ; he sold them both at $2.50 per acre ; what did he gain 
or lose in the transaction ? ./^^^^^ 

22. A druggist bought 54 gallons of oil for $72.90, and 
lost 6 gallons of it by leakage. He sold the remainder at 
$1.70 per gallon ; how much did he gain ? An$. $8.70. 
^ 23. A miller bought 122 j^ bushels of wheat of one man, 
and 75 j^ bushels of another, at $.93f per bushel. He sold 60 
bushels at a profit of $12.50 ; if he sell the remainder at 
$.81^ per bushel, what will be his entire gain or loss ? 

An$. $4.718-f- loss. 
7^24. A laborer receives $1.40 per day, and spends $.75 for 
his support ; how much^oes he save i^ a week ? 

25. How many pounds of butter, at $.16 per pound, must 
be given for 39 yards of sheeting, at $.08 a yard ? 

Ans. -19^ pounds. 

26. What cost 23487 feet of hemlock boards, at $4.50 per 
1000 feet? ^ Ana. $105.6915. 

f27.- A man has an income of $1200 a year; how much 
must he spend per day to use it all? / < . •-■.- 

28. Bought 28 firkins of butter, each containing 56 pounds^ 
at $.17 per pound ; what was tjie whole cost ? 

29. A merchant bought 16 bales of cotton cloth, each bale 
containing 13 pieces, and each piece 26 yards, at $.07 per 
yard ; what did the whole cost ? -4im. $378.56. 

r 30. What cost4£68brick8,at $4.75 per M? 

31, A fanner sold 27 bushels of potatoes, at $.33^ per 
bushel ; 28 bushels of oats, at $.25 per bushel ; and 19 bush- 
els of com, at $.50 per bushel ; what did he receive for the 
whole? Am. $25.50. 




PBOMISOUOUS EXAMPLES. ^ I49 

y, 32. John rans 32 reds in a minute, and Henry pursues 
him at the rate of 44 rods in a minute; how long will it take 
Henry to overtake John, if John have 8 minutes the start ? 

Ans, 21^ minutes. 

88. K 4f barrels of flour cost $32.8, what will 7J barrels 
cost? Anfi. $51. 

34. If .875 of a ton of coal cost $5,035, what will 9^ tons 
cost? Ans. $59.57. 

v^; 35. For the first three years of business, a trader gained 
$1200.25 a year; for the next three, he gained $1800.62 a 
year, and for the next two he lost $950.87 a year ; supposing 
his capital at the beginnisg of trade to have been $5000, what 
was he worth at the end of the eighth year ? Ans. $12100.87. 

36. What will be the cost of 18640 feet of timber, at $4.50 
per 100 ? Ans. $838.80. 

• , 37. Beduce qT' to a decimal fraction. Ans. .78125. * 

38. What will 1375 pounds of potash cost, at $96.40 per 
ton? Ans. $66,275. 

39. Reduce .5625 to a common fraction. Ans. ^. 
'■'-."^ 40. Reduce ^, .62^, •37^, |, to decimals, and find their 

sum. Ans. 1.464375. 

41. A man's account at a store stands thus : 

Dr. Cr. 

$4,745 $2.76^ 

2.62i 1.245 

1.27 .62^ 

.45 3.45 

5.28i • 1.87J 

What is due th« merchant? Ans. $4.41 j^. 

42. A gardener sold, from his garden, 120 bunches of on- 
ions at $.12^ a bunch, 18 bushels of potatoes at $JS2^ per 
bushel, 47 heads of cabbage at $.07 a head, 6 dozen cucum- 
bers at $.18 a dozen ; he expended $1.50 in spading, $1.27 
for fertilizers, $1.87 for seeds, $2.30 in planting and hdeing; 
what were the profits of his garden ? Ans. $23.68. 



^ 
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RE3WJCnON. 

1 75« A Compoand Number is a concrete number whose 
value is expressed in two or more different denominations. 

1 70. Reduction is the process of changing a number fropa 
one denomination to another without altering its value. 

Reduction is of two kinds, Descending and Ascending. 

177* Reduction Descending is changing a number of one 
denomination to another denomination of less unit value /thus, 
|1 = 10 dimes = 100 cents = 1000 mills. 

178. Reduction Ascending is changing a number of one 
denomination to another denomination of greater unit value ; 
thus, 1000 mills = 100 cents = 10 dimes == $1. 

170« A Scale is a series of numbers, descending or as- 
cending, used in operations upon compound numbers. 

CUREEN-OY. 
180« L Unitsd Statbb Monbt. 

TABLE. 

10 millsv(m.) make 1 ceni^ cL 

10 cents '^ 1 dime, d. 

10 dimes " 1 dollar, |. 

10 dollars <^ 1 eagle, £. 

xnsnr BQuivAijarrs. 

ot m. 

d. 1 =^ 10 

t 1 = 10 = 100 

EL 1 = 10 = 100 = 1000 

1 = 10 = 100 = 1000 = 10000 

SoAiiB — uniformly 10. 

Canada Mohxt. 

The currency of Canada: is decimal, and the table and denom-,^ 

inations are the same as those of the United States money. 

Note. The decimal currency was adopted by the Canadian Parliament - 
fai 1858, a&d the Act took efifect in 1869. Previously the money of Can- 
ada was reckoned in pounds^ shillinga^ and pence,' the same as in England. 

Cotss. The silver coins are the shilling, or 20-cent piece, 

the dime, and half dime. The copper coin is the cent. 

Note, The 20-cent piece represents the value of the shilling of the 
^ old Canada CwroDCf, 



£^. 
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IL EVGLISH MONXY. 

1 81. Eagliih Currency is the currency of Great Britain. 

TABLE. 

i fiirthings (far. or qr.) make 1 penny, d. 

12 pence "1 shilling, s. 

20 shillings '^ 1 pound or sovereign, ».«i£^ or sor. 

UNrrHQUIVAtElflB. 

d. ftr. 

1= 4 

jC,or8ov. 1 = 12= 48 

1 = 20 = 240 = 960 

SoALK ascending, 4, 12, 2tO; descending, 20, 12, 4 

. NoTB. 1. Earthinga are generally expressed as fraotlonaof apemiy; 
thus, 1 &r., sometimes called 1 qimrter, (qr.),«-|d; 3 far.-«fd. 

2. The gold coins are the sovereign (—£1), and the half sovereign, 
(-108.) . .. 

3. The silver coins are the crown (— Ss^ the half-crown {— 2s. 6d.i 
the shilling, and the six-penny pieoe.^ . ^ 

4. The copper coins ace the penny, halQ^^enny, and fiurthing. 

6. The goinea (—21s.) and the faiOf-guinea (—10s. 6d. sterling]^ are^ 
old gold coins, that are still in circulation, but are no longer coined. 

6. In France accounts are kept in francs and declmes. . A firanc la 
equal to 18.6 cents IT. S. money. 

- OidSB I. 

183. To perform reduction descending. 

1. Reduce 2l£ 18 s. 10 d. 2 far, to ferthings. 

OPERATIOH AxxLYBiB. Since in £1 there 

21 £ 18 8. 10 cL a for. ■^^^^J^^^f,^'^.'^^^?-'^- 
QQ 21 = 420 s., and 18 s. m the given 

--- — number added, makes 438 & in 21 £ 

^^^ 8 ' 18 s. Smce in 1 s. there are 12 d., 

]1 in 438 s. there are 12 d. x 438 = 

^266 d. 5256 d., and 10 d. in the given 

_1 number added, makes 5266 d. in 



21066 far. An9. 21£ 18 s. 10 d. Since in 1 d. there 

are 4 far., in 5266 d. there are 4 far. 
X 5266 s= 21064 far., and 2 far. in the given mrniber added^xofi^lsss^ 
21066 far. in the given number. Heixi^Q, 



a 
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BuuB. I. MFLf iPLT the hiffhesi denonUnatkm of the given 
number by that number of the scale which wUl reduce it to the 
next lower denO^nination^ and add to the product the given 
number^ if any^ of that lower denomination, 

II. Proceed in the same manner with the results obtained in 
each lower denomination^ until the reduction is brought to (he 
denomination required. 

0A8B XX. 

188. To perform reduction ascending. 
1 Bednce 21066 &rthingB to pounds. 

OPERATION. Analysis. We first divide 

4 ) 21066 far. ' *^® 21066 fiir. by 4, because 

* there are ^ as many pence as 

12 ) 5266 d.+ 2 far. fiulihings, and we find that 

2|0 )43|8 8. +10 dL 21066 feri = 5266 d + a re- 

M «, «,« ,/x:i«i. ^^^® ^266 d. by 12, because 

Ans. 21£ 18 8. 10 d. 2 fer;. ^^^ are Jy as many shillings 

as pence, and we find that 5266 d. =438 & + 10 d. Lastly we 
i^Tide the 438 & by 20, beeause there are -^ as many pounds as 
shillings, and we find that 438 s. = 21 £ + 18 s. The last quotient 
with the several remainders annexed in the order of the succeeding 
denominations, gives the answer 21 j& 18 s. 10 d. 2 far. Hence, 

Bulb. I. Dividb the given number by that number of the 
scale which will reduce it to the next higher denomination. 

n. Divide the quotient by the next higher number in the 

scale ; and so proceed to the highest denomination required. 

The last quotient, with the several remainders annexed in a 

reversed order, will be the answer, 

NoTB. Beduction desoeading and reduction ascending mutually 
prove each other. 

BZAHPLBB FOR PRAOTIOB. 

1. In 14194 ferthings how many pounds ? 

2. In 14 £ 1^ 8. 8 d. 2 far. how many ferthings ? 
8. In 15359 farthings how many pounds ? 

4. In 46 80V. 128. 2 d. how many pence ? 
A lo 11166 pence how many sovereigns t 
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WEIGHTS. 

lS4k» Weight is a meiasure of the quantity of matter k 
body contains, determined according to some fixed standard. 
Three scales of weight are used in the United States 
and Great Britain, namely, Troy, Apothecaries', and Avoir- 
dupois. 

L Trot Weight. 

185. Troy Weight is used in weighing gold, silver, and 
jewels ; In philosophical experiments, &c. 

TABLE. 

24 grains (gr.) make i pennyweight,, .pwt. or dwt 

20 pennyweights " 1 ounce, oz. 

12 ounces ^< 1 pound, ^. . lb. 

UNIT EQUIVALENTS. 

pwt. gr. 

0.. 1 = 24 

jb. 1 z= 20 = 480 
1 = 12 = 240 = 5760 
Scale— ascending, 24, 20, 12; descending, 12, ^, 24. 

EXA3IFLE8 FOR PRACTICE. 



1. How many grains in 14 lb. 
10 oz. 18 pwt. 22 gr.? 

OPERATION. 

14 lb. 10 oz. 18 pwt. 22 gr. 
12 

178 oz<^ 
20 



3578 pwV 
24 



14334 
7156 



2. How many pounds in 
85894 grains ? 

OPERATION. 

24 ) 85894 gr. 
20 ) 3578 pwt +22 gr. 
12 )178 oz. + 18 pwt 
'i41b. +10oz. 

Ans. 141b. 10 oz. 18 pwt, 
22 gr. 



85894 gr.,^n«. 

3. In 5 lb. 7 oz. 12 pwt 9 gr., how many grains ? 

4. In 32457 grains how many pounds ? 

. Define weight. Troy weight. Bepeat tiva taJc\ft, ^v^^'Qssfc -^w^^- 



- r 



c.«_ 



164 



KEDUCnON. 



5. Reduce 41760 grains to pounds. Ans. 7 lb. 3 oz. 

6. A miner had 141b. 10 oz. 18 pwt. of gold dust; how 
much was it worth at $.75 a pwt. ? Atis. $2683.50. 

7. How many spoons, each weighing 2 oz. 15 pwt., can be 
made from 5 lb. 6 oz. of silver ? . Ans. 24. 
^8. A goldsmith manufactured 1 lb. 1 pwt. 16 grs. of gold into 
rings, each weighing 4 pwt 20 gr. ; he sold the^rings for $1.25 
apiece ; Ww much did he receive for them ? Ans: $62.50.^ 

^ n. APOTHECABIE8' WEIGHT. 

'186« Apofhecaries' Weight is used bj apothecaries and 
hysicians in compounding medicines; but medicines are 
ughtand sold by avoirdupois weight 

TABLE. 

20 grains (gr.) make 1 scruple,. sc or Q, 

3 scruples ** I dram, dr. or 3- 

** 1 ounce,. oz. or 5 . 

" 1 pound, lb. or fc- 

UNIT EQUrVALENTS. 

ac gr. 

dr. 1 = 20 

0.. 1 = 3 = 60 

1 = 8 = 24 = 480 
1 = 12 = 96 = 288 = 6760 
ScAtE — ascending, 20, 3, 8, 12 ; descending, 12, 8, 3, 20. 
EXAMPLES FOB PHACTICE. 



8 drams 
12 ounces 



lb. 



1. How many gr. in 12 lb 
8 53 3 19 15 gr.? 

OPERATION. 

12ft 85 3 3 ^»9 15gr. 
12 



152 5 

8 



'ii. 



1219 3 
^^ 8 

3658 9 
20 



^^- ^173gr.,Ans. 



2. How many lb in 73175 
gr.? 

OPERATION. * 

2|0 ) 73I7|5 gr. 
3) 36589 + 15 gr. 
8 ) 1219 3 + 19 
12)152,5 + 3 3 
12lb + 85 

Ans. 12ib8S3 3 19l5gr. 



Ijothecaries' weight. B^epeaX tSoa \»3q\«6, ^Vs^^^«»ia, 
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8. In 1 6 lb. 11 oz. 7 dr. 2 sc. 19 gr., how many grains ? 
, 4. Reduce 47 lb 6 S 4 5 to scruples- Ans. 13692 sc 

5. How mariy pounds of medicine would a physician use in 
>*one year, or 365 days, if he averaged daily 5 prescriptions 
^ of 20 grains each? Jns. 61b. 4S 1 9. 

HL Avoirdupois Weight. 
187. Avoirdupois Weight is used for all the ordhiary pur- 
poses of weighing. 

. TABLE. 

16 drams (dr.) make 1 ounce, oa. 



16 ounces "1 pound, Ib.^ 

«* 1 hundred weight, . cwt . 
20 cwt, or 2000 lbs., " 1 ton T. 



100 lb. •* 1 hundred weight, . i 



UNIT EQUnrAlENTS. 

OS. dr. 

n>. 1 = 16 

cwt. 1= 16= 266 

T. 1 = 100 z= 1600 = 25600 

1 zi: 20 = 2000 = 32000 = 512000 

Scale— ascending, 16, 16, 100, 20 f descending, 20, 100, 16, 16. 

Note. The long or gross ton, hundred weight, and quarter were 
formerly in common use ; but they are now seldom used except in 
estimating EngHsh goods at the U. S. custom-houses, and in freighting 
and wholesaling cofd from the Pennsylvania mines. 

LONG TON TABLB. • 

28 lb. make 1 quarter, marked qr. 

4 qr. =s 112 lb. " 1 hundred waght, «« Cwt. 

20 cwt. = 2240 lb. " 1 ton, « T. 

ScAiiE — ascending, 28, 4, 20 ; descending, 20, 4, 28. 

The following denominations are also in use. 

56 pounds make 1 firkin of butter. 
100 " « 1 quintal of dried salt fish. 

100 « "1 cask of raisuis. * 

196 « "1 barrel of flour. y .s. 

200 " " 1 « «* beef, pork, or fish. | 

280 « *« 1 " « salt at the N. Y. State saltworks. 

56 « « 1 bushel << ** « « '* « ^* 

32 « " 1 «* « oats. 

48 « « 1 « « barley. 

56 " " 1 « « com or rye. 

60 ** " 1 << ** wheat. 

Define avoirdupois weight. Repeat the tiible. Give thawsis;* '^>Da 
long ton table. What o&er denonnxia\iQin& «ct^ Vxi'sia&X ''^5;''Ba&.N56k*^E>a 
raJueofeach? ^<i:^ / 




'.^ 
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SXAMPLB8 FOB PBAOTIOB. 



1. In 25 T. 15 cwt 70 lb. 
how many pounds ? 

OPEBATION. 

25 T. 15 cwt 70 lb. 



515 cwt 

100 



2. In 51570 pounds how 
many tons ? 

OPERATION. 

100 ) 51570 1b. 
2|0)51|5cwt + 701b. 
26T. + 15cwt 

Ans. 25 T. 15 cwt 70 lb. 
515701b., An$. 

3. BeducedT. Ucwt 741b. 12oz. 15dr. todrams. 

4. Reduce 1913551 drams to tons. 

5. A tobacconist bought 3 T. 15 cwt 20 lb. of tobacco, at 
22 cents a pound; how much did it cost him ? Ans. $1654.40. 

.6. How much will 115 pounds of haj cost, at $10 per ton ? 

7. A grocer bought Ij) barrels of sugar, each weighing 

2 cwt 17 lb., at 6 cents a pound ; 5 barrels, each weighing 

3 cwt 6 lb., at 7^ cents a pound ; he sold the whole at an 
average price of 8 cents a pound ; how much was his whole 
gain? ^ Am. $51.05. 

8. Paid $360 for 2 tons of cheese, and retailed it for 12^ 
cents ivj>ound ; how much was my whole gain ? Ans. $140. 

9. If a person buy 10 T. 6 cwt 3 qr. 14 lb. of English iron, 
by the long ton weight, at 6 cents a pound, and sell the same 
at $130 per short ton, how much will he gain ? Am. $115.85. 

10. A farmer sold 2 loads of com, weighing 2352 lbs. each, 
at $.90 per bu. ; what did he receive ? Am. $75.60. 

11. How many pounds in 800 barrels of flour ? 

% 12. A grocer bought 3 barrels of salt at $1.25 per barrel, 
and retailed it at f of a cent per pound ? what did he gain ? 

Ans. $2.55. 

STANDABD OF WEIGHT. 

188. In the year 1834 the IT. S. government adopted a 

uniform standard of weights and measiK«s, for the use of the 

custom houses, and the other branches of business connected with 

the general government Most of the States which have ado^tr 

cd anjr standards have taken those ci£ t\ie \gwv«wi ^'^leuivment 
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189* .The United States standard unit of weight is the 
Troy pound of the mint, which is the same as the imperial 
standard pound of Great Britain, and is determined as fol- 
lows 2 A cubic inch of distilled water in a vacuum, weighed 
by brass weights, also in a vacuum, at a temperature of 62° 
Fahrenheit's thermometer, is e((ual to 252.458 grains, of which 
the standard Troy pound contains 5760. 

190« TTie U. S.^ Avoirdupois pound is determined from 
the standard Troy pound, and contains 7000 Troy grains. 
Hence, the Troy pound is ^IH = -ff ^ of an avoirdupois 
pound. But the Troy ounce contains ftj[|o = 480 grains, and 
the avoirdupois ounce ^ jgo == 437.5 grains ; and an ounce Troy 
is 480 -^437.5 = 42.5 grains greater than an ounce avoirdu- ' 
pois. The pound, ounce, and grain. Apothecaries' weight, 
are the same as the like denominations in Troy weight, the only 
difference in the two tables being in .the divisions of the ounce. 

101 • OOMPABATIVE TABLE OF WEIGHTS. 

Troy. Apothecaries'. AvolrdapolB. 

1 pound = 5760 grains, = 5760 grains, = 10(tO grains. 
1 ounce =480 « = 480 « =437.5 « 

175 pounds, = 175 pounds, = 144 pounds. ^ 

EXAMPLES FOR PRACTICE. 

1. An apothecary bought 5 lb. 10 oz. of rhubarb, by 
avoirdupois weight, at 50 cents an ounce, and retailed it at 
12 cents a dram apothecaries' weight ; how much did he gain ? 

Ans. $33.75. 

2. Change 424 drams apothecaries' weight to Troy weight 

Ans, 4 lb. 5 oz. 

3. Change 20 lb. 8 oz. 12 pwt. Troy weight to avoirdu- 
pois weight. ^ Ans. 17^V 1^- 

4. Bought by avoirdupois weight 20 lb. of opium, at 40 
cents an ounce, and sold the same by Troy weight at 50 cents 
an ounce ; how much was gained or lost ? Ans. $17.83^ . 

"What is the TJ. S. standard of weight ? How obtained ? How is 
the avoirdupois pound determined ? How is the apothecaries' pound 
determined ? What are Ihe values of the denomin&tlQT^ ^1 X^^-^ ^'«^^^- 
dupois, and apothecaxies' wdght^ 
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MEASUEES OF EXTENSION. 

193« Extension has three dimensions — length, breadth, 
and thickness. 

A Line has only one dimension — length. 

A Sur&ce or Area has two dimensions — length and breadth. 

A Solid or Body has three dimensions — length, breadth, and. 
thickness. 

L Long Measure. 
19S« Long Meafnie, also called Linear Measure, is used 
in measnring lines or distances. 

TABLE. 

12 inches (in.) 'make 1 foot, ft. 

3 feet « 1 yard, yd. 

6J yd., or 161 ft., « 1 rod,..i rd. 

40 rods ** 1 furlong, .... fur. 

8 furlongs, or 320 rd., ^ 1 stotute mile,. .mL 

UNIT EQUITALSNT8. 

^ It in. 

yd. 1 = 12 

rd. 1 = 3 = 36 

far. 1 = 51 z= 164 = 198 

mL 1=40=220 = 660 = 7920 

1 = 8 = 320=^760 =5280 = 



f 



Scale — ascending, 12, 3, 51, 40, 8 ; descending, 8, 40, i^, 3, 12. 

The following denominations are also in use : •— 

. 3 barleycorns make 1 inch, J S?®1 ^7 s^<>«??^er8 in measuring 

/ ^) the length of the foot 

4 inches « 1 hand, \ ?®^ in measuring the height of 

^ I horses directly over the fore feet. 

6 ^^^ *' 1 f&thom, used in measuring depths at sea. ^ 

1.15 statute miles - L geographic mfle, \ ^""^"^^ ^' 

3 geographic ** « 1 league. 

^ " " ** i 1 iiAcrroo S of latitude on a meridian or of 

69.16 statute « « J ^ ^^f^^ \ longitude on the equator. 

860 degrees « the circumference of the earth. 

How many dimensions has extension? l!)efine a line. Surface or 
area. A solid or body. Define long measure. What are the denom« 
inatioRs ? The value of each "What other denominations are used ? 
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Notes. 1. For the purpose of measuring doth and other goods sold 
by the yard, the yard is divided into halves, fourths, eighths, and six- 
teenths. The old table of cloth measure is practically obsolete. 

2. The geographic mile is^^ o^xiir ^^ "STiTnT ^^ ^® distance round 
the center of the earth. It is a small fraction more than 1.15 statute 
miles. ^ 

3. The length of a degree of latitude varies, being 68,72 miles at the 
equator, 68.9 to 69.05 miles in middle latitudes, and 69.30 to 69.34 miles 
in the polar regions. The mean or average length is as stated in the 
table. A degree of longitude is greatest at the equator, where it is 
69.16'miles, and it gradually decreases toward the poles, where it is 0. 



EXAMPLES FOB FBACTICE. 



1. In 2 mi. 4 fur. 32 rd. 
I yd. how many inches ? 

OPERATION. 

2mL4fur. 32rcL2yd. 
g 

20 fur. 
40 



832 rd, 

416. 
4162 

4578 yd. 
3 



13734ft. 
12 



2. In 164808 inches how 
many miles ? 

OPERATION. 

1 2) 164808 in. 
3 ; 13734 ft, 

54 ^ 4578 yd. 

2 J 2 " 



11)9156 



4[ 0)83|2 rd.+^yd.= 2yd. 
8)20ftir. + 82rd. 
2im. + 4ftir. 
Jm. 2mL4fur.32rd.2yd. 



1 64808 in., ^jw. 

3. The diameter of the earth being 7912 miles, how many 
inches is it ? Ans. ^ 501304320 inches. 

' 4. In 168474 feet how many miles ? 

5. In 31 mi. 7 fur. 10 rd. 3 ^d., how many feet ? 

6. If the greatest depth of the Atlantic telegraphic cable 
from Newfoundland to Ireland be 2500 fathoms, how many 
miles is it ? Am. 2 mi. 6 Cut. 1% x^.\\'^ 
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- 7. If this cable be 2200 miles in length, and cost 10 cents 
a foot, what was its whole cost? Ans. $1161600. 

8. A pond of water measures 4 fathoms 3 feet 8 inches in 
depth ; how many inches deep is it ? Ans, 382. 

9. How many times will the driving wheels of a locomo- 
tive turn round in going from Albany to Boston, a distance of 
200 miles, supposing the wheels to be 18 ft. 4 inches in cir- 
cumference? Ans. 57600 times. 

10. If a vessel sail 120 leagues in a day, how many stat- 
ute miles does she sail ? ^ns* 414. 

11. How many inches high is a horse that measures li^ 
hands? Ans. 58. 

SUBYEYOBS' LONG MEASURE. 

104« A Onnter's Chain, used by land surveyors^ is 4 rods 
or 66 feet long, and consists of 100 links. 

TABLE. 

7.92 inches (in.) make 1 link, . . . . L 
25^ links ** 1 rod,....rd. 

4~ rods, or 66 feet, " 1 chain . .ch. 
80 chains. . ** 1 mile, . . mL 

UKIT BQUnrALBNTS. 

1. in. 

rt. 1 = 7.92 

di. 1= 25= 198 

„,. 1= 4=^ 100= 792 

1 = 80 = 320 = 8000 = 63360 

Scale— ascending, 7.92, 25, 4, 80 ; descending, 80, 4, 25, 7.92. 

Note. Bods are seldom used in chain mieasure, distances being 
taken, in chains and links. 

EXAMPLES FOR PBACtlCB. 

1. In 3 mi. 51 ch. 73 1. how many links ? 

2. Reduce 29173 1. to miles. 

3. A certain fiel^, enclosed by a board fence, 19 17 ch. 31 1. 
long, and 12 ch. 87 L wide ; how many feet long is the fence 
which encloses it ? Ans- 3983.76 ft. 

Repeat the table of surreyors' long measure. Give the scale. 
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n. Squabe Measure. 
]0ff • A Square is a figure having four equal sides, and 
four equal angles or comers. \ 

1 square foot is a figure having four 
sides of 1 ft. or 12 in. each, as shown 
in the diagram. Its contents are 12 
X 12 = 144 square inches. Hence 

27ie contents or area of a square, or 
of any other figure having a imiform 
length and a uniform breadth, is found 
by rmdtiplying the length by the breadth. 
Thus, a squfu* foot is 12 in. long and 12 in. wide, and the con- 
tents are 12 X 12 = 144 square inches. A board 20 in. long 
and 10 in. wide, is a rectangle, containipg 20 X 10 = 200 
square inches. 

196* Square Heasure is used in computing areas or sur* 
&ces ; as of land, boards, painting, plastering, paving, <&c. 

TABLE. 

144 square inches (sq. in.) make 1 square foot, marked sq. ft. 
9 square feet " 1 square yard, ** sq. yd. 

1 square rod, " sq. rd. 



12 in. » 1 ft. 



y square feet 

30} square yards 

40 square rods 

4 roods 
640 acres 



- square rod, 
1 rood, 
1 acre, 
1 square mile, 



A. 

»q. mi. 1 = 



B. 
lz= 

4 = 



imrr Baxrr^ALSNTs 

aq.yd. 

Bq.rd. 1 = 

1= 301- = 

40= 1210 = 

160= 4840 = 



9 = 

272i = 

10890 = 

43560 = 



R. 
A. 

sq. mi. 



sq.in. 

144 

1296 

39204 

1568160 

6272640 



1 = 640 = 2560 = 102400 = 3097600 = 27878400 =^ 4014489600 
Scale — ascending, 144, 9, 30J, 40, 4, 640 j descending, 640, 4, 
40, 30J, 9, 144. 



Define a square. How is the area of a square or any rectan^lar 
figure found f For what is square measure used } Bepeat the .table. 
Give the scale. 
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Artificers estimate thdr work as follows : 

By the square foot : glazing and stone-cutting. 

By the square yard: painting, plastering, paying, ceiling, and 
paper-hanging. 

By the square of 100 feet: flooring, partitioning, roofing, slatuig, 
and tiiinir. 



Brick-iaying^B estimated by the thousand bricks; also by the 
square yard, and the square of 100 feet. 

Notes. 1. In estimating the painting of moldings, comices, &c., the 
measuring-line is carried mto all the moldings and cornices. 

2. In estimating brick-la^ring by the square yard or the square of 
100 feet, the work is understood to be H bricks, or 12 inches, ^ck. 

EXAMPLES FOB PEAGTICE. '" 

1. In 10 A. 1 R. 25 sq. rd. 16 sq. yd. 4 sq. ft. 136 sq. in. 
bow manj equare inches ? 

OPEBATION. 

10 A« 1K25 sq. zd. 16sq.yd. 48q. ft 136 sq. in, 
Jt 

41 K 
40 



1665 sq. id, 
3Q| 



416^ 
49966 

50382^ sq. yd. 
9 



453444isq.|t. 
144 



36 = ^sq.ft. 
1813912 with 136 sq. in. 
1813776 
453444 

65296108 sq. in., Ans. 

2. In 65296108 sq. in. how many acres? 

How oo artisans esfamate work ? 

•V. 
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ofebahon. 
144 ) 65296108 sq. in. 

9 ) 453445 sq. ft. +28 sq. in. 
SOJ] 50382 sq. yd. -f- 7 sq. ft. 



121 ) 201528 fourths aq. yd. 

4 10 ) 166|5 sq. rd. +iyt=: 15| sq. yd. 

4)41R.+25 8q.rd* 

10 A. + 111. ~ 
Ans. lOA. lB.*^5 8q.rd. 15| sq. yd. 7 sq. ft. 28 sq. in. 
r 10 A. 1 R. 25 sq. rd. 15 sq. yd. 7 sq. ft. 28 sq. in. 
Or? 6 sq.ft. 108 sq. in. 

Or 10 A. m. 25 sq. rd. 10 sq. yd. i sq. ft. 186 sq. in. 

Analysis. Dividing by the numbers in the ascending scale, and 
arranging th^ remainders according to their order in a line below, 
we find the square yards a mixed number, 1&|. But f of a sq. yd. 
= f of9 sq. ft.=:6f sq. ft. 5 and | of a sq. ft. = | of 144 sq. in. = 
108 sq. in. Therefore f sq. yd. = 6 sq. ft. 108 sq. in. ; and adding 
108 sq. in. to 28 sq. in. we haye 136 sq. in., and 6 sq. ft. to 7 sq. ft. we 
Jiave 13 sq. ft. = 1 sq. yd. 4 sq. ft., and writing the 4 sq. ft. in the 
result, and adding 1 sq. yd. to 15 sq. yd. we have for the reduced 
result, 10 A. 1 R. 25 sq. rd. 16 sq. yd. 4 sq. ft. 136 sq. in. 

3. Reduce 87 A. 2 R. 38 sq. rd. 7 sq. yd. 1 sq. ft. 100 sq. 
in. to square inches. -^fw. 550365068 sq. in. 

4. Reduce 550355068 square inches to acres. 

5. A field 100 rods long and 80 rods wide contains how 
.many acres ? " , . -Ans, 18 A. 3 R. 

6. How many rods of fence will enclose a farm a mile 
square? ' ^ ^ns. 1280 rods. 

7. How much additional fence will divide it into four eqiial 
square fields ?* . ^ns, 640 rods. 

8. How many acres of land in Boston, at $1 a square foot, 
will $100000 purchase? 

Ans. 2 A. 1 R. 7 sq. rd. 9 sq. yd. 8 J sq. ft. 

9. How many yards of carpeting, 1 yd. wide, will be reajiired 
to carpet a room 18 J ft long aaiA \^ ^Vy^^^*^. Au%. '^^\ -i^- 
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10. What would be the cost of plastering a room 18 ft. long, 
16^ ft. wide, and 9 ft. high, at 22 cts. a sq. yd. ? Ans. $22.44. 

11. What will be the expense of slating a roof 40 feet 

long and each of the two sides 20 feet wide, at $10 per 

square? Am. $160. 

W ' 
subyetobb' squabe measubb. 

197* This measure is used by surveyors in computing the 
area or contents of land, 

TABLE. 

625 square links (sq. L) make 1 pole,. • .P. 

16 poles ** 1 square ohain,. .sq. ch. 

10 square chains ** 1 acre, A. 

^'"^ acres " 1 square mile,. ..sq. mi. 
square miles (6 miles square) ** 1 township,. Tp. 

UNIT EQUIVALENTS. 

P. sq.L 

iq, cb. 1= 625 

A. 1= 16= 10000 

■q.mi. 1= 10= 160= 100000 

Tp. 1= 640= 6400= 102400= 64000000 

1 = 36 = 23040 = 230400 = 3686400 = 2304000000 

Scale — ascending, 625, 16, 10, 640, 36$ descending, 36, 640, 

10, 16, 625. 

Notes. 1. A square mile of land is also called a section, 

2. Canal and railroad engineers commonly use an engineers' chain^ 
which consists of 100 links, each 1 foot long. 

3. The contents of land are commonly estimated in square miles^ 
acres, and hundredths ; the denomination, rood, is &st going into dis- 
use. 

EXAMPLES FOB PRACTICE. 

1. How many poles in a township of land ? 

2. Reduce 3686400 P. to sq. mL 

8. In 94 A. 7 sq. eh. 12 P. 118 sq. 1. how many square 
links? 

4. What will be the coat of a farm containing 4550000 
square links, at $50 per acre ? Am. $2275* 

— I -'"- - . 

Bepeat the table of suxveyon* square measure. (HTe the scale. 
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m. CuBio Measure. 

198 • A Cabe is a solid, or body, 
having six equal square sides, or 
faces. If each side of a cube be 1 
yard, or 3 feet, 1 foot in thickness 
of this cube will contain 3X3X1 
= 9 cubic feet, and the whole cube will 
contam 3X3X3 = 27 cubic feet. ' 
A solid, or body, may have the 
three dimensions all alike or all different A body 4 ft. long, 
3 ft wide, and 2 ft. thick contains 4 X 3 X 2 = 24 cubic or 
solid feet Hence we see that 

2%e cubic or solid contents of ahody are found by tnuUipfy- 
ing the length, breadth^ and thickness together. 

100« Cubic Meaanre, also called Solid Measure, is used 
in estimating the contents of solids, or bodies ; as timber, wood, 
stone, &c. 

TABLE. 

1728 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 

27 cubic feet " 1 cubic yard,. . .^cu. yd. 
16 cubic feet '^ 1 cord foot, cd. ft. 

lJSo'&°1 " lcoMof.ood....,Cd. 

244 cubic feet ' ' ^ ^ « " 1 J P^^^^ ' 



Pch. 



Scale — ascending, 1728, 27. The other numbers are not in a 
regular scale, but are merely so many times 1 foot The unit 
equivalents, being fractional, are consequently omitted. 

Notes. 1. A cubic yard of earth is called a load. 

2. Railroad and transportation companies estimate light freight by 
the space it occupias in cubic feet, and heavy freight by weight. 

3. A pile of wood 8 feet long, 4 feet wide, tind 4 feet high, contains 
1 cord ; and a cord foot is 1 foot in length of such a pUe. 

4. A perch of stone or of masonry is 164 fee^'long, 1^ feet wide, and 
1 foot high. 

Define a cube. How are the contents of a cube or rectangular 
solid found? For what is cubic measure used? Repeat the table. 
Give the scale. How is railroad freight estimated ? What is under- 
#tood by a cord foot ? By a perch of stone ox xsiAs^Tfr^X 
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6. Joiners, bricklayers, and masons make no allowance for windows, 
doors, &c. Bricklayer% and masons, in estimating their work by 
cubic measure, make no allowance for the comers of the walls of 
houses, cellars, &c., but estimate tlieir work by the girt, that is, the 
entire length of the wall on the outside. ^ 

6. 'Engineers, in making estimates for excavations and embankments, 
take the dimensions with a line or measure divided into £eet and deci- 
mals of a foot. The estimates are made in feet and dedmals, and the 
results are reduced to cubic yards. ^:^ 

XXA.MPLES FOB PBACTICE. 

/ 1. In 1 25 cu. ft. 840 cu. in, how aoany cut in. ? Ans. 2 1 6840. . 
2. Reduce 5224 cubic feoit to cords. Ans. 40|g. 

|l. In a solid, 3ft. 2in. long, 2fL 2 in. wide, and 1 ft. 8in. 
thick, how many cubic inches ? Ana. 19760. 

4. How many small cubes, 1 inch on each edge, can be 
sawed from a cube 6 feet on each edge, allowing no waste for 
sawing? ' Ans. 373248. 

5. In a pile of wood 60 feet long, 20 feet wide, and 15 feet 
high, how many cords ? Ans. 140f. 

** 6. How many cubic feet in a load of wood 10 feet long, 3^ 
feet wide, and 3^ feet high ? Ans. 113f cu. ft. 

7. If a load of wood be 12 feet long and 8 feet wide, how 
high must it be to make a cord ? Ans. 3f ft. high. 

8. The gray limestone of Central New York weighs 175 
pounds a cubic foot. What is the weight oil. one solid yard ?. 

Ans.' 2 T. 7 cwt. »5 lb. 

9. A cellar wall, 32 ft. by 24 ft., is 6 ft. high and 1^ ft. thick. 
How much did it cost at $1.25 a perch? Ans. $50,909+ 

10 How much did it cost to dig the same cellar, at 15 
cents a cubic yard ? -^w«. $25.60. 

11. My sleeping room is 10 ft. long, 9 ft. wide, and 8 ft. high. 
If I breathe 10 cu. ft.of air ia onfe minute, in hq^-fcng a time will 
I breathe as much air as the room contains ? Ans. 72 min. 

12. In a school room 30 ft. long, 20 ft. wide, and 10 ft. high, 
with 50 persons breathing each 10 cu. fl^ of air in one minute, 
in how long a tijne will they breathe as much as the room 
contains? Ans. 12 min. 

How are ezcayations aod ^nbankments measured } 

V 
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MBASUKES OF CAPACITY. 

I. Liquid Measure. 

990* Liquid Heasore, also called Wine Measure, la a^.d 
in measuring liquids ; as liquors, molasses, water, &c 

TABLE. 

4 gills (giA make 1 pint, pt 

2 pin***^^^'*' '• 1 quart, qt 

4 quaita ** 1 gallon,. gaL 

314 gaUons " 1 barrel, bbL 

2 barrels, or 63 gJJ. " 1 hogshead, . .hhd. 

VNIT BQUIVALBNT8. 

^. ""^ pt gi. 

• qt 1 = 4 

gd. 1=2= 8 

• libL- 1 = 4= 8= 32 

bhd. 1 = 314 = 126 = 252 = 1008 

1 = 2 = 63 = 252 = 504 = 2016 

. Scale — ascepdrng, 4, 2, 4, 31 J, 2 ; descending, 2, 31^, 4, 2, 4* 
The following denomingtions are also in use : 

36 gallons make 1 barrel of beer. 

54 " or H barreji .« 1 hogshead « « 

42 4' : ** 1 tierce. 

2 hogsheads, or 120 gallons, ** 1 pipe or butt • 

2 pipes or 4 hogsheads, * "1 tun. 

Notes. 1. The denominations, barrel and hogshead, are nsed in es- 
timating the capacity of cisterns, reservoirs, rats, &c. 

2. The tierce, hogshead, pipe, butt, and tun are the names of casks, 
and do not express any ^xed or definite measures. They arc usually 
gauged, and have their capacities in gallons marked on them. 

S, Ale or beer measure* formerly used in measuring beer, ale, and 
milk« is almost entirely discarded. 

What is liquid measure ? Repeat the table. Give the scale. What 
other denominations are sometimes used ? How are the capacities of 
cisterns, reaeryoirs, ftc, reckoned } Of large casks ? 
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REDUCTION. 



EXAMPLES FOB PRACTICE. 

1. In 2 hhd. 1 bar. 30 gal. 2 
qt. 1 pi. 3 gi. how many gills ? 

OPEBATION. 

2 hhd. 1 bar. 30 gal 2 qt 
J [lpt.3gi. 

5bbL 



2J 
185 

187^ gaL 
4 

752 qt 
2 

1505 pt 
4 



2. In 6023 gi. how many 
hhds.? 



OPERATIOV. 

4)6023 gL 
2)1505 pt + 8gL 
4)752 qt. + Ipt 



31^ 188 gaL 
2 J 2 



63 )J76 ,-g3i. 

2)^bbL + Vgal.=30i 
• 2hhd. + Ibar. 
Ans. 2 hhd. 1 bar. 30^ gaL 
1 pt 3 gi. 

But j^ gal. = 2 qt, making 
the Ans. 2 hhd. 1 bar. 30 gal 
2qtlpt3gL 

Us. l^' 5 V 



6023 gi., Ans. 

3. Reduce 3 hogshieads to gills 

4. Reduce 6048 gills to hogsheads. . > 

5. In 13 hhd. 15 gaL 1 qt how many pints ? 

6. In 6674 pints how many hogsheads ? 

7. What will be the cost of a hogshead of wine, at 6 cents 
a gill? Ans. $120.96. 

8. A grocer bought 10 barrels of cider, at $2 a barrel; 
after converting it into vinegar, he retailed it all at 5 cents a 
quart ; how much was his whole gain ? Ans. $43. 

9. At 6 cents a pint, how much molasses can be bought for 
^$3.84?- ^ Ans. 8 gaL 

10. How many demijohns, that will contain 2 gal. 2 qt 1 pt 
each, can be filled from a hogshead of wine ? Ans. 24. 

II. Dry Measure. 
SOI* Dry Measure is used in measuring articles not 
liquid, as grain, fruit, salt, roots, ashes, &c 



What is dry measure? 
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TABLE. 

2 pints (pt) make 1 quart, at. 

8 quarts '* 1 peck, .pk. 

4 pecks ** 1 bu8hel,.bu. or bush. 

UNIT EQUITALENTS. 

qt. pt. 

pk. 1 = 2 
bn. 1 = 8 z= 16 
1 = 4 = 32 = 64 

Scale — ascending, 2, 8, 4 ; descending, 4, 8, 2. 
Note. In England, 8 bu. of 70 lbs. each are called a quarter^ used in 
measuring grain. The waght of the EngliBh quarter is -^ of a long ton. 

EXAMPLES FOR PRACTICE. 

1. In 49 bu. 3 pk. 7 qt. I pt how many pints ? 

2. In 3199 pt how many bushels ? 

3. Reduce I ba. 1 pk. 1 qt 1 pt to pints. 

4. Reduce 83 pints^to bushels. 

y5. An innkeeper bought a load of 50 bushels of oats at 65 , 
cents a bushel, and retailed them at 25 cents a peek ; how 
much did he make on the load ? Am. $17.50. 

.STANDARD OP EXTENSION. 

303. The U. S» standard unit of measures of extension^ 
whether linear, superficial, or solid, is the yard of 3 feet, or 36 
inches, and is the same as the imperial standard yard of 
Great Britain. It is determined as follows : The rod of a 
pendulum vibrating seconds of mean time, in the latitude of 
London, in a vacuum, at the level of the sea, is divided into 
391393 equal parts, and 360000 of these parts are 66 inches, 
or 1 standard yard. Hence, such a pendulum rod is 39.1393 
inches long, and the standard yard is f MSIS ^^ ^^® length of 
th^^ndulum rod. • 

303* The U. S. standard unit of liquid measure is the old 
English wine gallon, of 231 cubic inches, which is equal to 
8.33888 pounds avoirdupois of distilled water at its maximum 
density, that is, at the temperature of 39.83* Fahrenheit, the 
barometer at 30 inches. 

Repeat the table. What is a quarter ? What is- the U. S. standard 
onit of measurement of extension } How is it determin^<ll '^^(VA&^Sat^ 
the U. S. standard unit of liqnid me&snx^\ 

JU> 8 ^ 



r 



170 REDUCTION. 

304 • Tke Ui aSI standard unit of dry measure is the Brit* 

ish Winchester bushel, which is 18^ inches in diameter and 8 

inches deep, and contains 2150.42 cubic inches, equal to 

77.6274 pounds avoirdupois of distilled water, at its maximum 

density. A gallon, drj measure, contains 268.8 cubic inches. 

Note. 1. The wine and 6ij measures of the same denomination 
are of different capacities. The exact and the relatiye size of each may 
be readily seen by the following 

iSOSm COMPARATIVE TABLE OP MEASURES OF CAPACITY. 

Ga. In. in' Cn. in. in Cu. in. in Cu. in. in 
one gallon, one qnart one plot. one gill. 

Wine measure, 231 67| 284 7^ 

Dry measure, (^ pk.,) 268} 67| 33| 8} 

2*. The beer gallon of 282 inches is retained in use oo^ by custom 
A bushel is commonlj estimatod at 21&0.4 cubio inohes* 

EXAMPLES FOR PRACTICE. 

1. A fruit dealer bought a bushel of strawberries, drj 
measure, And s6ld them by wine measure ; how manj quarts 
did he gain? Ans. &^ quarts. 

2. A grocer bought 40 quarts of milk by beer measure^and 
sold it by wine measure ; how many quarts did he gain ? 

Ans. 8f4 quarts. 
8. A bushel, or 32 quarts, dry measure, contains how many 
more cubic inches than 32 quarts wine measure ? 

Ans. 302f cu. m. 
Time. 
S06« Time is used in measuring periods of duration, as 
years, days, minutes, &c. 

TABLE. 

60 seconds (sec) make 1 minute........ min. 

60 minutes " 1 hour, h. , 

24 hours «* 1 day, da. 

7 days " 1 week,.^ wk. 

365 days "1 common year,. . .yr. 

366 days "1 leap year,. yr. 

12 calendar months " 1 year, yr. 

100 years " 1 century, C. 

What is the XJ. S. standard unit of dry measure ? How is it ob- 
tained ? What is the relative size of the wine and the dry gallon ? 
What is the size of a beer gallon i What is time } Bepeat the tablet 
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mln. , 


MC 




h. 1 = 


60 




d.. 1 = 60 = 


3600 


wk. 


1 = 24 = 1440 = 


86400 




7 = 168 = 10080 = 


604800 



yr mo. 5 365 = 8760 = 625600 z= 31636000 
1 z= 12 = i 366 = 8784 = 627040 = 31622400 

Scale— ascending, 60, 60, 24, 7 ; descen^g, 7, 24, 60, 60L 

The calendar year is divided as follows : — 



No. of mo. 


Seaaon. 


Names. 




No. of days. 


1 


Winter, j 


January, * 


Jan. 


31 


2 


(( 


February, 


Feb. 


28 or 29 


3 


Spring, < 


' March, 


Mar. 


31 


4 


<( 4 


'X 


Apr. 


30 


5 


t( i 




31 


6 


Summer, ( 


[June, 


Jun. 


30 


7 


<4 ^ 


July, 




31 


8 


u 1 


' August, • 


Aug. 


31 


9 


Autumn, i 


f September, 


Sept 


30 . 


10 


« , 


1 October, 


Oct 


31 


11 


M ^ 


* November, 


Nov. 


30 


12 


Winter, 


December, 


Dec. 


31 
365 or 366 



Notes. 1. The-exact length of a solar year is 365 da. 5 h. 48 min. 46 
sec. ; but for convenience it is reckoned 11 min. 14 sec. more than this, 
or 365 da. 6 h. = 365^ da. This \ day in 4 years makes one day, 
-which, every fourth, bissextile, or leap year, is added to the shortest 
month, giving it 29 days. The leap years are exactly divisible by 4, 
as 1856, 1860, 1864. The number of days in each calendar month 
may be easily remembered by committing the following lines : — 

** Thirty days hath September, 
April, Jaoe, and November ; 
AU the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight \ and one day more 
We add to it one year in fbar." 

2. In most buaness transactions 30 days are called 1 month. 
EXAMPLES FOR PRACTICE. 

1. Reduce 865 da. 5 h. 48 min. 46 sec. to seconds. 

2. Reduce 31556926 seconds to days.' 

Give the scale. What is the length of each ot the calendar months ? 
What is the exact length of a solai^ year ? Explain the use of bissextile 
or leap year. What is the length of a month ixL Vrasss^fixg^ >3C«sA»fd^^c^ 
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B. In 5 wk. 1 da. 1 h. 1 min. 1 sec how many seoondfl ? 

4. In 3114061 seconds how many weeks? 

5. How many times does a clock pendulum, 3 ft. B in. long, 
beating seconds, vibrate in one day ? Ans. 86400. 
-fS. If a man take I step a yard long in a second, in how 
long a time will he walk 10 mile? ? Ans. 4 h. 53 min. 20 sec. 

7. In a lunar month of 29 da. 12 h. 44 min. 3 sec. how 
many seconds? Ans. 2551443. 

.i.8. How much time will a person gain in 40 yeiurs, by rising 
45 minutes earlier every day ? Ans. 456 da. 13 h. 30 min. 

CiBOULAB Measure. 

307* drcnlar Measure, or Circular Motion, is used prin- 
cipally in surveying, navigation, astronomy, and geography, 
for reckoning latitude and longitude, determining locations of 
places and vessels, and computing difference of time. 

Every circle, gi-eat or small, is divisible into the same num- 
ber of equal parts, as quarters, called quadrants, twelfths, 
called signs, 360ths, called degrees, &c Consequently the 
parts of different circles, although having the same names, are 
of different lengths. 

TABLE." 

60 seconds (") make 1 minute,. . . '. 

60 minutes ^* 1 degree,...'*. 

30 degrees " 1 sign, S. 

12 signs, or 360°, « 1 circle,. . . .C. 

TTNIT EQUIVALENTS. 

, i= So 

g. 1 zz: 60 = 3600 

C. 1 = 30 = 1800 = 108000 

1 = 12 = 360 = 21600 = 1296000 
Scale— ascepding, 60, 60, 30, 12; descending, 12, 30, 60, 60. 

Notes. 1. Minutes of the earth's circumference are cklled geo- 
graphic or nautical milep. 
2. The denomination, ngns, is confined exclusively to Astronomy. 

Define circular mesmxe. How are circles divided? Repeat the 
table. Give the scale. What is a geographic mile? What is a 
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3. Degrees are not strictly divisions of a circle, but of the space 
about a point in any plane. 

4. 90^ make a quadrant, or right angle, and 60° a sextant, or ^ of a 
circle. 

EXAMPLES FOB PRACTICE. 

1. Reduce 10 S. 10° 10' 10" to seconds. 

2. Reduce 1116610' to signs. 

3. How many degrees in 11400 geographic or nautica} 
miles? Ans. 190^ 

44. If 1 degree of the earth's circumference is 69^ statute, 
miles, how many statute miles in 11400 geographic miles, oi 
190degreesi> Am. 13148. 

5. How many minutes, or nautical miles, in the circunu 
ference of the earth? Ans. 21600' or mi. 

6. A ship during 4 days' storm at sea changed her longitude 
397 geographical miles ; how many degrees and minutes did 



she change 


i? 








Ans. '&" 87'. 




In -Counting. 










12 units or 
12 dozen 


things 


....make.. 


..1 dozen. 
1 gross. 




12 gross 
20 units 






ti 


1 great gross. 
1 score. ^' 


309. 


Paper. 












24 sheets.. 

20 quires 
2 reams 
5 bundles 




make, 
« 




> • . 1 quire. 






1 ream. 
1 bundle. 
1 bale. 


310. 


Books. 











The terms folio, qtuzrto, octavo^ duodecimo, &c., indicate 

ihe number of leaves into which a sheet of paper is folded. 

A sheet folded in 2 leaves is called a folio. , 

A sheet folded in 4 leaves ^* a quarto, or 4to. 

A sheet folded in 8 leaves " an octavo, or 8vo. 

A sheet folded in 12 leaves •* a 12pio. 

A sheet folded in 16 leaves *i a 16mo. 

A sheet folded in 18 leaves " an 18mo. 

A sheet folded in 24 leaves " a 24mo. 

A sheet folded in 32 leaves ** a 32mo. « 

What is a degree ? Repeat the table for counting. For reckoning 
paper. For indicating the size of books. 
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EXAMPLES FOR PRACTICE. 

1. If in Birmingham, England, 150 million Gillott pens are 
manufactured annuallj, how man j great gross will thej make ? 

Ant. 86805 great gross 6 gross 8 dozen. 

2. In 100000 sheets of paper, how manj bales ? 

Am. 20 bales 4 bundles 6 quires 16 sheets. 

8. What is the age of a man 4 score and 10 years old? 

4. How many printed pages, 2^ pages to each leaf, will 
there be in jan octavo book, having 8 fully printed sheets ? 

Am, 128 pages. 

5. How large a book will ten 32mo. sheets make, if every 
page be printed? Am. 640 pages. 

PROMISCUOUS EXAMPLES IN REDUCTION. 

"SI. How many suits of clothes, each containing 6 yd. Sf^qr., 
can be cut from 833 yards of cloth ? Am^ it. 

2. A man bought a gold chain, Weighing l.oz. 15 pwt., at 
seven dimes a pennyweight ; what did it cost ? Am. $24.50. 

3. A physician, having 2 ft 3S 53 I^^IO gr. of medicine, 
deait^ it out in prescriptions averaging 15 grains each ; how 
many prescriptions did it make ? Ans. 886. 

4.- A man bought 1 T. 11 cwt. 12 lbs. of hay, at 1 j^ cents 
a pound ; what did it cost/ Am. $38.90. 

^. What will be the cost of a load of oats weighing 1456 
pounds, at 37^ cents per bushel ? Am. $17.0625. 

-6. If one bushel of wheat will make 46 pounds of flour, how 
many barrels will 1000 bu&hels make ? Am. 229 bbl. 116 lb. 
7. A load of wheat weighing 2430 pounces is worth how 
muqh, at $1.20 a bushel? Am. $48.60. 

.8. Paid $12.50 for a barrel of beef; how much was that 
per pound ? Am. 6^ cents. 

9. If a silver dollar measure one inch in diameter, how 
many dollars, laid side by side on the equator, would reach 
round the earth? Am. 1573862400^ 

10. In 10 mL 7 ch. 4 rd, 20 1., how many links ? 

Am. 80820 links. 
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'Jtl. What is the value of a city lot, 25 feet wide and 100 
feet long, if every square inch is worth one cent? Ans. $3600^ 

iJ2. How many cords of wood can be piled in a shed 50 ft. 
long,^5 ft. wide, and 10 ft high ? Am. 97 Cd. 5 cd. ft. 4 cu. ft. 

%% A cistern 10 feet square and 10 feet deep,:,will hold 
bow many hogsheads of water? Ans, 118 hhd. 46f^ gaL 

>(14. A bin 8 feet long, 5 feet wide, and 4 j feet high, will 
hold how many bushels of grain ? . Ans. 144^ bir. ! 

15.^ How many seconds less in every Autumn than in 
either Spring or Summer ? ^ Ans. 86400 sec 

..^. V If a person could travel at the rate of a second of dis- 
tance in a second of time, how much tin\e would he require to 
travel round the earth ? Ans. 15 days. 

17. How many yards of carpeting, 1 yd. wide, will be re- 
quired to carpet a room 20 ft;, long and 18lfL wide ? Ans. 40. 

18. A printer calls for 4 reams fO quires and 10 sheets of 
paper to print a book ; how many sheets does he call for ? 

^ Ans. 2170. 

. 19. How many times will a wheel,^16 ft. 6 in. in circumfer- 
ence, turn round in running 42 miles ? Ans. 13440. 

H20<i How many days, working 10 hours a day, will it re- 
quire for a person to count $10000, at the rate of oiie cent 
each second ? Ans. 27 da. 7h. 46 nun. 40 sec. 

^1. A town, 6 miles long and 4j^ miles wide,' is equal to 
how many farms of 80 acres each? Ans. 216. 

422. At $21.75 per rod, what will be the cost of grading 
10 mL 176 rds. of road ? Ans. $73428. 



BEDUCTION OF DENOMINATE FRACTIONS. 
CASE I. 

311. To reduce a denominate fraction fronpi a 
greater to a less unit. 

1. Reduce ^ of a bushel to the j&action of a pint. 

, , - ., . . — >. — '^ . .. ■- 

Case lis what^ 



X. 
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OFERATIOX. 

WWX + X4X^- = 4 ^dn$. Analysis. To reduce bushels 

' to pints, we must multiply by 4, 
Sy^and 2y the numbers in the 

1 scale. And since the given num- 

4 ^^^ ^ ^ fraction of a bushel, we 

f^ indicate the process as in multi* 

gA plication of fractions, and after 

canceling^ obtain -I, the Answer. 

5 i=^^pt.yJns. Hence, 

Bulb. MvMply the fraction of the higher denomiwxtion hy 
the numbers in the scale successively^ between the given and the 
required denominations. 

KoTB. Cancellation may be applied whererer practicable. 

EXAMPLES FOB PRACTICE. 

2. Beduce ^^js of a ^ to the fraction of a pennj. 

8. Beduce Tihsrs o^ & week to the fraction of a minute. 
* Ans» ^ min. 

4. What part of a gill is -^jfj^of a hosghead ? Ans. ^ gi. 

5. What fraction of a grain is ^^^ of an ounce ? Ans, ^ gr. 

6. Beduce •T;xrui'UJ!U of a mile to the fraction of an inch. 

7. Beduce f of ^ of 2 pounds to the fraction of an ounce 
Troy. Ans, f oz. 

8. Beduce -^ of a hogshead to the fraction of a pint. 

Ans. If pt. 

9. Beduce xi|^ of an acre to the fraction of a rod. 

Ans. i rd. 

CASE n. 

aia. To reduce a denominate fraction from a less 
to a greater unit. 

1. Beduce ^ of a pint to the fraction of a bushel. 
Qire ezplanation. Bule. Case It is what ? 
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OPERATION. ^ „ 

' Analysis. To reduce 

^y^^J^^J^ _£_ A P^^*^ ^ bushels, we must 

6 2 8^ ~80' ^^^^^ ^y 2, 8, and 4, the 



Or, 6 
2 

8 
it 



80 



numbers of the scale. And 
^ since the given number of 

pints is a fraction, we indi- 
cate the process, as in divis- 
ion of fractions, and cancel- 
ing, obtain ^, the Answer. 



1 = ^ bu., Anz. 



Rule. Divide the fraction of the lower denomination h^ the 
numbers in the scale, successively , between the yiven and the 
required denomination. 

Note. The operation will frequently be shortened by cancellation. 
EXAMPLES F^R FBAOTICE. 

2. What part of 1^ rod is ^ of afoot? Ans. y^rd. 

3. What part of a pound is f of a dram ? Ans. y^^ir lb. 

4. Reduce j^ of a cent to the fraction of an eagle. 

Ans. yu\y^ E. 

5. A hand is i of a Yoot ; what fraction 13 that of a mile ? 

6. Reduce f of 2 pwt to the fraction of a pound. , Ans. .j^ixf lb. 

7. How much less is f of a pint than J of a hogshead ? 

Ans. tif hhd. 

8. In f of an inch what fraction of a mile ? Ans. TTrrVoff ™- 

9. f of an ounce Troy is f of what fraction of 2 pounds ? 
10. f of an ounce is ^ of what fraction of 2 pounds Troy ? 

CASE III. ^ 

313. 'To reduce a denominate fraction to integers 
of lower denominations. 

1. What is the value of | of a hogshead of wine ? 

Give explanation. Rule. Case m is what ? 
8« 
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OPERATION. - 

I bhd. X 63 =: 5 ji gal. = 39| gal. 
fgal. X4 = -^qt=l|qt.; tqt>;2 = f ptrrlpt 

Ans, 39 gal. 1 qt 1 pint. 

Analysis. | hhd.= f of 63 gaL, or 39f gal. ; and f gaL = f of 
4 qt., or 14 qt ; and f qt. = 4 of 2 pt, or 1 pt. Hence, 

Rule. L MuUiply the fraction by that number in the scale 
which will reduce it to the next lower denomination, and if the 
result be an improper fractiony reduce it to a whole or mixed 
number, 

II. Proceed with the fractional party if any, a$ before^ 
until reduced to the denominations required. 

III. The units of the several denominationSy arranged in 
their ordery wiU be the required result. 

EXAMPLES FOB PBACTICE. 

2. Beduoe ^ of a month to lower denominations. 

Ans. 17 da: 3 h. 25 mid. 42f sec 

3. Whatisthe valueoff ofa£? Ans. 8s.6d.3^fer. 

4. What is the value of | of a bushel ? 

5. Reduce f of 15 cwt. to its equivalent value. 

Ans. 12 cwt. 85 lbs. 1 1 oz. 6f dr. 

6. Reduce f of |^ of a pound avoirdupois to integers. 

Ans. 4oz. llff dr. 

7. What is the value of f of an acre ? Ans. 3 R. 13^ P. 

8. Reduce j^f of a day to its value in integers. 

Ans. 16 h. 36 min. 55^ sec. 

9. What is the value off of a pound Troy? 

10. What is the value of \ of 5^ tons ? Ans. 4 T. 5 cwt 55f lb. 

1 1. What is the value of | of 3§ acres ? Ans. 1 A. 1 R. 20 P. 

CASE IV. 

'314. To reduce a compound Aumber to a fraction 
of a higher denomination. 

1. What part of a week is 5 da. 14 h. 24 min. ? 
OIt* explanation. Rxd*. C«m IV \a vhat } 
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OPERATION. AKALT8JS. To find 

5 da. 14 h. 24 min. = 8064 min. what part one compound 

1 wk. = 10080 min. number is of another, 

8064 ~ 4 ^k jj^g^ they must be reduced to 

'rftrsu T •> • the same denomination. 

In 5 da. 14 h. 24 min. there are 8064 minutes, and in 1 week there 
are 10080 minutes. Since 1 minute is loiao ^^ ^ week, 8064 min- 
utes is ^/VW=i ^^ ^ week. Hence, 

Rule. Reduce the given number to its lowest denomination 
for the numerator,. and a unit of the required denomination 
to the same denominaiion for the denominator of the required 
fraction. 

Note. If the given number contain a fraction, the denommator of 
this fraction must be regarded as the lowest denomination. 

EXAMPLES FOR PRACTICE. 

2. What part of a mi. is 6 fur. 26 rd. 3 yd. 2ft.? Ans. f mi. 

3. What fraction of a £ is 13 s. 7 d. 3 far. ? 

4. Reduce 10 oz. IX) pwt 10 gr. to the fraction of a pound 
Troy. Am. f ^^ lb. 

5. Reduce 2 cd. ft 8 cu. ft. to the fraction of a cord. 

Ans. -j^ Cd. 

6. Reduce Thbl. 1 gal. 1 qt. I pt 1 gi. to the fraction of a 
hogshead. Ans, ^^JJ hhd- 

7. What part of 2 rods is 4 yards 1^ feet ? Ans, ^ 

8. Reduce If pecks to the fraction of a bushel. Ans, f bu. 

9. What part of 9 feet square are 9 square feet ? 

10. From a piece of cloth containing 8 yd. 8 qr. a tailor cut 
2 yd. 2 if. ; what part of the whole piece did he take ? Ans. f . 

r«ASE V. 

SltS. To reduce a denominate decimal to integers 
of lower denominations. 

1 . Reduce .78125 of a pound Troy to integers of lower de- 
nominations. 



GiTC explanation. Rule. Case V ia ^hs^-U 
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OPERATION. Analysis. We first multiplj 

.78125 lb. ^y ^^ ^ reduce the given number 

■ya from pounds to ounces, and the 

resxilt is 9 ounces and the decimal 

9.37500 oz. .375 of an oz. We then multiply 

20 this decimal by 20 to reduce it to 

^ .0 01 a pwt. 1ms last decunal we 

£z multiply by 24, to reduce it to 

12.0000 gr. grains, and the result is 12 gr. 

, ^ rt , . Hence the answer is 9 oz. 7 pwt. 

9 oz. 7 pwt. 12 gr., An$: ^^ gr. 

Rule. I. Multiply the given decimal by that number in th€ 
scale which wiU reduce it to the next lower denomination^ and 
point offojs in multiplication of decimah. 

II. Proceed with the decimal part of the product in the same 
manner until reduced to the required denominations. The iw 
tegers at the left will be the answer required. 

EXAMPLES FOB PRACTICE. 

2. What is the value of .217° ? Jns. 13' 1.2". 

8. What is the value of .659 of a week ? 

Ans. 4 da. 14 h. 42 min. 43.2 sec. 

4. Eeduce .578125 of a bushel to integers of lower denom- 
inations. ^W5. 2 pk. 2 qt. 1 pi- 

5. Reduce .125 bbl. to integers of lower denominations. 

Ans. 3 gal. 3 qt. 1 pt 2 gi. 

6. What is the value of .628125 £ ? ^ 

7. What is the value of .22 of a hogshead of molasses ? 

Ans. 13 gal 3 qt^. 3.52 gL 

8. Whjit is the value of .67 of a league ? 

Ans. 2 mi. 3 rd. 1 yd. 3| in. 

9. What is the value of .42857 of a month ? 

Ans. 12 da. 20 h. 34 min. 13^ sec 
10. What is the value of .78875 of a long ton? 

Ans. 15 cwt, 3 qr. 2 lb. 12.8 oz. 

QiT9 eaq;»l«nation. Bule, 
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11. What is the value of 5.88125 acres ? Am. 6 A. S R. 21 P. 

12. Reduce .0055 T. to pounds. Jns, 11 lb. 

13. Reduce .034375 of a bundle of paper to its value in 
lowec denominations. Ans. 1 quire 9 sheets. 

CASE VI. 

316. To reduce a compound number to a decimal 
of a higher denomination. 

1. Reduce 3 pk. 2 qt. to the decimal of a busheL 

OPERATION. Analysis. Since 8 quarts make 

2.00 qt. 1 peck, and 4 pecks 1 bushel, there 

TTTTT , will- be i as many pecks as quarto 

6.Z0VU pK. ^^g^j^ and J as many bushels as 



.8125 bu., Am. pecks. 

^ Or we may reduce 3 pk. 2 qt to 

Or, 3 pk. 2 qt = 26 qt ^y^^ tacdon of a bushel (as in 914), 

1 bu. — 32 qt and we have f} of a bushel, which, 

fl = .8125 \)u,yAns, reduced to a decimal, equals .8125. 

Hence the 

Rule. Divide the lowest denomination given hy that num' 
her in the scale which will reduce it to the next higher, and an^ 
nex the quotient as a decimal to that higher. Proceed in the 
same manner until the whole is reduced to the denomination 
required. Or, 

Reduce the given number to a fraction of the required de* 
nomination^ and reduce this fraction to a decimcd. 

EXAMPLES FOR PRACTICE. 

2. Reduce 3 qt 1 pt 1 gi. to the decimal of a gallon. 

Ans. .90625 gal. 

3. Reduce 10 oz. 13 pwt 9 gr. to the decimal of a pound 
Troy. Ans, .8890625 lb. 

4. Reduce 1.2 pinto to the decimal of a hogshead. 

^JM. .00238 + hhd. 

5. What part of a bushel is 3 pk. 1.12 qt ? Ans. .785 bu. 

Case YI is what ? Oiye explanations. BuIa. 
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6. Wbat part of an acre is 3 R. 12.56 P.? 

7. Reduce 17 jd. 1 ft 6 in. to the decimal of a mile. 

Jns. .00994318 + mL 

8. Reduce .32 of a pint to the decimal of a busheL 

Ans. .005 bu. 

9. Reduce 4 J^ feet to the decimal of a fathom. 

Ans. .8125 fiithom. 

10. Reduce 150 sheets of paper to the decimal of a ream. ' 

Ans. .3125 Rm. 

11. Reduce 47.04 lb. of flour to the decimal of a barreL 

12. Reduce .33 of a foot to the decimal of a mile. 

13. Reduce 5 h. 36 min. 57.^ sec to the decimal of a day. 



ADDITION. 

317. 1. A miner sold at one time 101b. 4 oz. 16 pwt 8 gr. 
of gold ; at another time, 2 lb. 9 oz. 3 pwt. ; at another, 11 oz. 
20 gr. ; and at another, 25 lb. 16 pwt. 23 gr. ; how much did 
he sell in all ? 

Analysis. Arranging the num- 
bers in columns, placing units of the 
same denomination under each oth- 
er, we first add the units in the 
light hand column, or lowest de- 
nomination, and find the amount to 
be 51 grains, which is equal to 2 
Ans. 3d 1 17 3 pwtSgr. We write the 3 gr. under 
the column of grains, and add the 2 
pwt. to the column of pwt. We find the amount of the second col- 
umn to be 37 pwt., which is equal to 1 oz. 17 pwt Writing the 17 
pwt. under the column of pwt., we add the 1 oz. to the next column. 
Adding this column in the same manner as the preceding ones, we 
find the amount to be 25 oz., equal to 2 lb. 1 oz. Placing the 1 oz. 
under the column of oz., we add the 2 lb. to the column of lb. 
Adding the last column, we find the amount to be 39 lb. Hence 
the following 

What 18 addition of compound numbers } Give explanation. 





OPERATION. 


lb. 


oz. pwt. gr. 


10 


4 16 8 


2 


9 3 





11 . 20 


25 


16 23 



COMPOUND NimBEBS. Igg 

BcLE. I. Write the numbers so that those of the same unit 
value will stand in the same column. 

IL Beginning at the right handy add each denomination as 
in simple numbers^ carrying to each succeeding denomination 
one for as many units as it takes of the denomination addedy to 
make one of the next higher denominatiou. 

. EXAMPLES FOR PRACTICE. 



(2.) 
£. 1. d. 
48 13 8 




lb. 
12 


( 

S- 

8 


3- 9- gt. 
7 2 15 


51 6 4 






10 


4 1 10 


67 11 8 




15 


00 


2 1 19 


-76 18 10- 






11 


6 12 


244 10 1 




13 


4 


4 2 00 


(4.) 
T. cwt lb. oz. 
4 7 18 4 


dr. 
10 




bu. 

1 


(5.) 
pk. qt. pt. 
8 7 1 


15 98 16 


5 




3 


2 2 


3 9 10 6 


15 






16 1 


1 15 


4 




17 


5 1 


9 12 42 11 


2 




45 


2 4 



6. What is the sum of 4 mi. 3 fur. 30 rd. 2 yd. 1 ft. 10 in., 
5 mi. 6 fur. 18 rd. 1yd. 2 ft. 6 in., 10 ml 4 fur. 25 rd. 2 yd. 
2 ft. 11 in., and 6 fur. 28 rd. 4 yd. 2 ft. 1 in. ? 

7. Find the sum of 197 sq. yd. 4 sq. ft. 10^ sq. in., 122 
sq. yd. 2 sq. ft. 27f sq. in., 5 sq. yd. 8 sq. ft. 2| sq. in., and 237 
sq. yd. 7 sq. ft. 128^ sq. in. ? 

Ans. 563 sq. yd. 4 sq. ft. 118.825 sq. in. 

Note.. When conunon fractions occur, they should be reduced to a 
eommon denominator, to decimals, or to integers of a lower denomi- 
nation, and added according to the usual method. 

Give the Rule. 



1^ ADDITION. 

(8.) 

A. B. P. sq.yd. sq.ft. sq.ix 

26 3 28 25 8 125 

19 2 38 30 7 150 

456 2 20 16 6 98 







508 


1 


8 


mi) 
{i) = 


|5 85 
= Hi) 






503 


1 


8 


13 


1 . 13 




mi. 
1 


far. 

7 


(9.) 
TcL yd. 
80 4 


ft. 
2 


in. 
11 


hhd. 
27 


(10.) 
gaL qt. 
65 8 


pt. 
2 


8 


4 


00 


2 


1 


10 


112 


60 2 


3 


10 


7 


25 


1 


2 


11 


60 

421 

14 


29 
00 2 
89 1 


1 


16 


8 


16 


8* 


1 


8 


3 
2 


bu. 
23 


(11.) 

pk. qt. 

8 7 


pt. 

1 




25 


(12.) 
da. h. min. 
800 19 64 


sec. 
85 


84 


2 





1 




21 


40 


12 40 


24 


42 


8 


5 







3 


112 


14 15 


17 


61 


1 


4 


1 




6 


19 


11 45 


59 


23 





3 







1 


1 


1 1 


1 


11 


8 


4 


■ 




67 


109 


11 37 


16 



13. If a printer one day use 4 bundles 1 ream 15 quires 
20 sheets of paper, the next day 3 bundles 1 ream 10 quires 
10 sheets, and the next 2 bundles 13 sheets, how much does 
he use in the three days ? « 

Ans. 2 bales 1 ream 6 quires 19 sheets. 

14. A tailor used, in one year, 2 gross 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 
doz. 11 ; how many did he use in the three years? 

Jns. 10 gross 8 doz. 6. 
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15. A ship, leaving New York, sailed east the first daj 3^ 
45' 50" ; the second day, 4° SC 10" ; the third, 2^ 10' 55" ; 
the fourth, 2° 39" ; how far was she then east from the place 
of starting? ^ ^ns- 12° 47' 84/'- 

16. A man, in digging a cellar, removed 127 ca. yd. 20 cu. 
ft. of earth ; in digging a dnun, 6 cu. yd. 25 cu. ft. ; and in 
digging a cistern, 17* cu. yds. 18 cu. ft. ; what was the amount 
of earth removed, and what the cost at 16 cents a cu. yd. ? 

Ans, I52icu. yds.; $^4.87^. 

17. A farmer received 80 cents a bushel for 4 loads of 
com, weighing as follows : 2564, 2718, 8000, and 8109 lbs. ; 
how much did he receive for the whole? Ans. $162.657-f- 

18. A druggist sold for medicine, in three years, at an aver- 
age price of 9 cents a gill, the following amounts of brandy, 
viz. : 1 bbl. 4 gal. 1 pt ; 80 gal. 2 qt 1 gi. ; 2 bbl. 15 gal ; 
how much did he receive for the whole ? Ans. $415.17. 

918. To add denominate fractions. 

1. Add f of a mile to ^ of a furlong. 

OPERATION. Analysis. We find the 

f mi. =z 6 fur. 26 rd. 11 ft. ^^^^ °^ each fi-action in in- 

4 fur. = 18 rd. 54- ft. tegers of less denominations 

'- =- — (*13), and then add their 

Ans» 7 fur. 00 values as in compound num- 

Or,ifur.-f-8 = 2Vmi- ber8(91T). 

-im\ _L6«.: —Si «.: TA.^ Or, we may reduce the 

iiV mi. -I- * mi. = 4i- mi. = 7 lur. ^ \ . \^ * ^- ^ 

^* ' *» '^* given fractions to fractions of 

the same denomination (919), then add them, and find the value 
of their sum in lower denominations (^918). 

2. Addf of a rod to f of afoot. Ans. 13ft. 1^ in. 

8. What is the sum of { of a mile, $ of a furlong, and ^ of 
a rod? Ans. 7fur. 27 rd. 8 ft 8 in. 

4. What is the sum of f of a pound and f of a shilling? 

Ans. 18 s. 10 d. 2§ qr. 

5. What is the sum of | of a ton and f of 1 cwt. ? 

Ans. 1 2 cwt 42 lb. 18f oz. 

Give ezplanalioii of the process of adding denomin&tA tsAKJ6ssQ&« 
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6. What is the sum of f of a day added to J an hour ? 

Ans. 9 h. 80 min. 

7. What is the sum of ^ of a week, f of a day, and j; of 
an hour ? Ja^r i da. 22 h. 15 min. 

8. Addf of ahhdtofof agal. 

9. What is the sum of ^ of a cwt, 8^ lb., and 3 ^ oz. by 
long, ton table ? Jns. 73 Wf. 1 oz. 8^^ dr. 

10. What is the sum of f of a mile, f of a yard, and } of 
afoot? 

11. Sold 4 village lots; the first contained ^ of ^ of an 
acre; the second, 60f rods; the third, f of an acre; and the 
fourth, f of I of an acre ; how much land in the four lots ? 

Ans. 3 R. 26 P. 126^ sq. ft. 

12. A farmer sold three loads of hay ; the first weighed 
H T., the second, 1^^ T., and the third, 18f cwt; what wa& 
the aggregate weight of the three loads ? 

Jns. 3T.5cwt.911b.l0foz. 

SUBTRACTION. 

319. 1. If a druggist buy 25 gal. 2 qt 1 pt 1 gi. of 

wine, and sell 18 gal. 3qt 1 pt. 2 gi., how much has he left?. 
OPEBATiON. Analysis. Writing the subtrahend 

^' IJ* ^ **• imder the minuend, placing units of the 
^^ ^ ^ ^ same denomination under each other, 
18 3 2 Ve begin at the right hand, or lowest 
Ans. 6 3 3 denomination; since we cannot take 
2 gL from 1 gi., we add 1 pt or 4 ^ to 
1 gi., making 5 gi. ; and taking 2 gL from 5 gi«, we write the remain- 
der, 3 gi., underneath the column of gills. Having added 1 pt. or 
4 gi. to the minuend, we now add 1 pt to the pt in the subtra- 
hend, making 1 pt ; and 1 pt from 1 pt leaves pt, which we write 
in the remainder. Next, as we cannot take 3 qt from 2 qt, we add 
1 gal. or 4 qt to 2 qt, making 6 qt, and taking 3 qt from 6 qt, we 
write the remainder, 3 qt, under the denomination of quarts. Add- 
ing 1 gaL to 18 gaL, we subtract 19 gaL from 25 gaL, as in simple 

What is subtraction of compound numbers ? Give explanation. 
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numbers, and write the remainder, 6 gaL, under the column of gal- 
lons. Hence the following 

Rule. I. Write the svJbtrahend under the tmnuend, so that 
units of the same denomination shaU stand under each other. 

IL Beginning at thei right hand^ subtract each denomination 
separately^ as in simple numbers. 

III. If the number of any denomination in the subtrahend 
exceed that of the same denomination in the minuend, add to 
the number in the minuend as many units as make one of the 
next higher denomination, and then subtract ; in this case add 
1 to the next higher denomination of the subtrahend before 
subtracting. Proceed in the fatne manner with each denomi" 
nation. \ 



EXAMPLES 


FOB 


PRACTICE. 




(2.) 






(3.) 


lb. M. 


pvt. 


P- 




A. R. 


P. 


From ^8 6 


10 


14 




26 2 


16.9 


Take 10 5 


4 


_6 




19 8 


25.14 


Rem. 8 1 


6 


% 




5 2 


31.76 


(4.) 


1 






(5.) 




T. cwt. lb. 




y- 


da. 


h. 


nun. sec. 


14 11 69f 




88 


187 


16 


45 50 


10 12 98J 




17 


190 


20 


50 40 



20 361 19 55 10 

6. A Boston merchant bought English goods to the amount 
of 4327 £ 13 s. T^d., and he paid 1374 £ 10 s. 11} d.; how 
much did he then owe ? 

7. From 300 miles take 198 mi. 7 fur. 25 rd. ^ yd. 1 ft. 
10 in. Ans. 101 mi. 14 rd. 2 yd. 2 ft. 8 in. 

8. What is the difference in the longitude of two places, 
one 750 20' 30" west, and the other IV 19' 35" west ? 

Ans. 4** 55". 

9. From 10 1b7g 43 19 15gr. take3fe8S 2329 
18 gr. Ans. 6 lb 11 S 1 3 1 9 17 gr. 

(Htb the Ride. 
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10. The apparent periodic revolution of the sun is made in 
865 da. 6 h. 9 min. 9 sec, and that of the moon in 29 da. 12 h. 
44 min. 3 see. ; what is the difference ? 

Ans. b^b da. 17 h. 25 min. 6 sec 

11. ' A man, Imving a hogshead of wine, drank, on an aver* 
age, for five years, including two leap years, one gill of wine 
a day ; how much remained ? Ans, 5 gal. 3 qt. 1 pt 1 gi. 

12. A section of land containing 640 acres is owned by 
feur men ; the first owns 196 A. 2 R. 16^ P. ; the second, 200 
A. 1^ R ; the third, 177 A. 36 P* ; how much does the fourth 
own? An$. 65 A. 3 R. 7.76 P. 

13. From a pile of wood containing 75f Cd. was sold 
at one time 16 Cd. 5 cd. ft. ; at another, 24 Cd. 6cd.fl. 12 
CQ. ft ; at another, 27 Cd. 112 cu. ft ; how much remained in 
the pile ? Ans. 6 Cd. 3 cd. fl. 4 cu. fl. 

14. If from a hogshead of molasses 10 gal. 1 qt. 1 pt. be 
drawn at one time, 15 gal. 1 pt at another, and 14 gaL 3 qt 
at another, how mnch will remain ? 

S30. To find the difference in dates. 

1. What length of time elapsed from the discovery of 
America by Columbus, Oct 14 1492, to the Declaration of 
Independence, July 4, 1776 ? 

FIRST OPERATION. ANALYSIS. We place the earlier date 

yr. mo. da. under the later, writing first on the left 

1776 7 4 the number of the year from the Chris- 

1492 10 14 tian era, next the number of the month, 

^Qft^t ^ft ift coimting January as the first month, and 

next the number of the day from the 

first day of the month. Instead of the number of the year, month, 

and day, 8(Hne use the number of years, months, and days that 

SBC0jn> OPERATION. ^^ f^ "^^ *! Chrif^"" ««- *!»»« = 

vr. mo. da. mstead of saymg July is the 7th month, 

1775 6 3 ^® **y ^ months and 3 days have 

1491 9 IS elapsed, and instead of saying October 

is the 10th month, we say 9 months and 

283 8 20 13 days have elapsed. 

How is the difference oi dates found ? 
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Both methods will ohtain the same result ; the fomier is generally 
used. 

Notes. 1. When hours are to be obtained, we reckon from 12 at 
night, and if minutes and seconds, we write them still at the right of 
hours. 

2. In finding the time between two dates, or in computnig interest, 
12 months are considered a year, and 30 days a month. 

When the exaet number of daps is required for any period 
not exceeding one ordinary year, it may be readily found by 
the following 

TABLE, 

Showing the number of days from any day of one month to the same day 

of any other month tcithm one year. 



PEOH ANT 


TO THE SAME DAT OP THE WEXT. 


DAT OP 


Jan. 

365 


Feb. 
31 


Mar. 
59 


Apr. 
90 


120 


June 
151 


July 
181 


Aug. 
212 


Sept. 
243 


Oct. 
273 


Not. 
304 


Dec 


January . . . 


334 


February . . 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


278 


303 


March .... 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


276 


306 


334 


365 


80 


61 


91 


122 


153 


183 


214 


244 


May 


245 


276 


304 


335 


365 


31 


61 


92 


123 


15? 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


865 


31 


62 


92 


123 


153 


August ... 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September . 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October. . . . 


92 


123 


151 


182 


212 


243 


273 


304 


385 


365 


31 


61 


November . 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December. . 


31 


62 


90 


121 


151 


182 


212 243 


274 


304 


335 


365 



If the days of the different months are not the same, the 
number of days of difference should be added when the earlier 
day belongs to the month yrom which we reckon, and subtracted 
when it belongs to the month to which we find the time. If 
the 29th of February is to be included in the time computed, 
one day must be added to the result 

EXAMPLES FOB PBACTICE. 

2. George Washington was' bom Feb. 22, 1782, and cUed 
Dec. 14 1799 ; what was his age ? Ans. 67 yr. 9 mo. 22 da. 

jdow can the number of days, if less than a year, be obtained^ 
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X90 « SUBTBACnON. 

8. How mach time has elapsed since the declaration at 
independence of the United States ? 

4 How many years, months, and days from your birthday 
to this date ; or what is your age ? 

5. How long from the battle of Bunker Hill, June 17, 1775, 
to the battle of Waterloo, June 18, 1815 ? Ans. 40 yr. 1 da. 

6. What length of time will elapse from 20 minutes past 
2 o'clock, P. M., June 24, 1856, to 10 minutes before 9 o'clock, 
A. M., January 3, 1861 ? Ans. 4 yr. 6 mo. 8 da. 18 h. 30 min. 

7. How many days from any day of April to the same day 
of August? of December? of February? 

8. How many days from the 6th of November to the 15th 
of April? Am, 160 days. 

9. How many days) from the 20th of August to the 15th 
of the following June ? Ans, 299 diays. 

331. To subtract denominate fractions. 

1. From f ,of an oz. take { of a pwt 

OPEBATION. Analysis. We per- 

{ oz. =7 pwt. 12 gr. form the same reduc- 

X pwt. = 21 gr. ^^^^ ** ^^ addition of 

■ denominate fractions, 

6 pwt 15 gr., Ans. («!§), and then sub- 
tract the less yalue from 

Or, foz.X20 = iyipwt. the greater. 
V — i = V pwt.= 6 pwt 15 gr. 

2. What is the difference between ^ rod and J of a foot ? 

Ans. 7ft. 6 m. 

3. Fromf £ takef offof a'shilling. 

4. From f of a league take ^ of a mile. 

Ans, 1 mi. 2 fur. 16 rd. 

5. From Bf^y cwt take 1 qr. 2f lb. 

Ans. 8 cwt 2 qr. 14 lb. 5 oz. 15^ dr. 

6. From ^ of a week take ^ of a day. 

Ans. 1 da. 4 h. 48 min. 

Qive ezphmatio& of the process of subtracting depominate fractions. 
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7. Two persons, A and B, start from two places 120 miles 
apart, and travel toward each other ; after A travels f , and 
B ^y of the distance, how far are they apart ? 

jns. 41. mi. 7 fur. 9 rd. 8 ft. 7^^ in. 

8. From a cask of brandy containing 96 gallons, ^ leaked 
oat, and f of the remainder was sold ; how much still remained 
in the cask ? Ans. 25 gaL 2 qt. d| gL 



MULTIPLICATION. 

333« 1. A farmer has 8 fields, each containing 4 A. 2 R. 
S7 P.; how much land in all? 

OPERATION. . Analysis. In 8 fields are 8 times as much 

A. B. p. land as in 1 field. We write the multiplier 

4 2 27 tmder the lowest denomination of the mul- 

8 tiplicand, and proceed thus ; 8 times 27 P- 

ri — - — — are 216 P., equal to 5 R. 16 P. ; and we 

write the 16P. xmder the number multiplied. 

Then 8 times 2 E. are 16 R., and 5 XL added make 21 H., equal to 

4 A 1 K. ; and we write the 1 K. under the number multiplied. 

Again, 8 times 4 A are 32 A., and 4 A added make 36 A., which we 

write under the same denomination in the multiplicand, and the . 

work is done. Hence, 

Rule. L Write the muUipUer under the lowest denomina- 
tion of the multiplicand* 

II. Multiply as in simple numbers, and carry as in addi* 
tion of compound numbers. 

EXAMPLES FOB PRACTICE. 

(2.) 

Inu pk« qt. pt. 

4 2 5 1 

9 13 
Multiplication of compound numbers^ how performed ? £u]a« 





(8.) 






ml. 


fiir. ti. 


ft. 




9 


4 20 


13 
6 




67 


3 4 


12 


JKL 
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> 




(4) 

£. s. d. 

5 19 4 




lb. 
8 


OS. pwt. gr. 
4 22 


4 






7 


(6.) 

T. cwt. lb. 

U 16 48 


12 


1S» 


(7.) 

W 85" 




11 




9 



8. In 6 barrels of grain, each containing 2 ba. 3 pk. 5 qt., 
how many bushels ? ^ru, 17 ba. 1 pk. 6 qt 

' 9. If a druggist deal out 3 ft 4 g 1 5 2 9 16gr. of med- 
icine a day, how much will he deal out in 6 days ? 

10. If a man travel 29 mL 3 fur. 30 rd. 15 ft. in 1 day, 
how far will he travel in 8 days ? 

11. If a woodchopper can cut 3 Cd. 48 cu. ft. of wood in 1 
day, how many cords can he cut in 12 days ? Ans. 40^ Cd. 

12. What is the weight of 48 loads of hay, each weighing 
IT. 3 cwt 50 lb.? 

OPERATION. Analysis. When the multi- 

T. cwt. lb. plier is large, and a composite 

1 ^ ^0 number, we may multiply by one 

■ 6 of the factors, and that product 

7 1 00 wrfghtrf.u-d^ ilw °f*??\,^"'«''^'^l.*^'" 

weight of 1 load by 6, we obtam 

thp weight of 6 loads, and the 



•56 8 00 weight or 48 loads. wdght of 6 loads multiplied by 

8, gives the weight of 48 loads. 

13. If 1 acre of land produce 45 bu. 3 pk. 6 qt. 1 pt of 
com, how much will 64 acres produce? Aru. 2941 bu. 

14. How much will 120 yards of cloth cost, at 1 £ 9 s. 8^ d. 
per yard? 

15. If $80 will buy 4 A. 3 R. 26 P. 20 sq. yd. 3 sq. ft. of 
land, how much will $4800 buy? Ans. 295 A. 10 sq.yd. 

16. If a load of coal by the long ton weigh 1 T. 6 cwt 2 qr. 
26 lb. 10 oz., what will be the weight of 73 loads ? 

Jns. 97T. llcwtSqr. 111b. lOos. 



/ 





OPERATION. 




pt. 


ba. 


pk. 


qt. 


pta. 


4) 


102 


3 


2 






25^2^ 


.^^ 


,1 
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17. The sun, on an average, changes his longitude 59' 8.33" 
per day ; how much will be the change in 365 days ? 

18. If 1 pt. 3 gi. of wine fill 1 bottle, how much will be re* 
quired to fill a great gross of bottles of the same capacity ? 

DIVISION. 

393» 1. If 4 acres of land produce 102 bu. 3 pk. 2 qt. of 
wheat, how much will 1 acre produce ? 

Analysis. One acre will produce \ 
as much as 4 acres. Writing the divi- 
sor on the left of the dividend, we divide 
102 bu. by 4, and we obtain a quotient of 
25 bu., and a remainder of 2 bu. We 
write the 25'bu. under the denomination of bushels, and reduce the 
2 bu. to pecks, making 8 pk., and the 3 pk. of the .dividend added 
makes 11 pk. Dividing 11 pL by 4, we obtain a quotient of 2 pk. 
and a remainder of 3 pk. ; wndng the 2 pk. under the order of 
pecks, we next reduce 3 pk. to quarts, adding the 2 qt of the 
dividend, making 26 qt, which ^vided by 4 pves a quotient of 6 qt 
and a remainder of 2 qt Writing the 6 qt under the order of 
quarts, and reducing the remainder, 2 qt, to pints, we have 4 pt, 
which divided by 4 gives a quotient of 1 pt, which we write under 
the order of pints, and the work is done. 

2. A farmer put 132 bu* operation. 

1 pk. of apples into 46 barrels ; . ^* ^^^ 
how many bu. did he put into ^^^^JJ l(2bu. 
a barrel? JL 

40 

4 

When the divisor is large, and . - 

^not a composite number, we di- Ibl ( o pK. 

vide by long division, as shown ^°Q 

in the operation. From these 23 

examples we derive the o 

18.4 (4qt 

i^ -4n<.2bu.8ck4cs^ 

j2 jt; JBxplam the process of dividmg compovmdi i^Qafiiwss%% 
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194 DIVISION. 

Rule. L Divide the highest denomination as in simple 
numbers, and each succeeding denomination in the same man- 
ner, if there be no remainder. 

II. If there be a remainder after dividing any denomina^ 
tiony reduce it to the next lower denomination, adding in the 
given number of that denomination^ if any, and divide as be-- 
fore. 

m. The several partial quotients will be the j^wtient re- 
quired. 

Notes. I. When the diyisor is large and is a composite number, 
we may shorten the work by diyiding by the factors. 

2. When the divisor and dividend are both compound numbers, they 
must both be reduced to the same denomination before dividingi and 
then the process is the same as in simple numbers. 



EXAMPLES 


FOB 


PBACTICE. 






(3.) 


d. 




T. 


(4.) 

cwt. 


lb. 


5)25 8 


4 




7)45 


15 


25 


5 1 


8 




6. 


10 


75 


(5.) 

wk. da. h. 

4)3 5 • 22 


min. 

00 




10)25'', 


(6.) 
42' 


40" 



^ 



6 17 30 2 34 16 

7. Bought 6 large silver spoons, which weighed 11 oz. 3 pwt.; 
what was the weight of each spoon ? 

8. A man traveled by railroad 1000 miles in one day; 
what was the average rate per hour ? 

Ans. 41 mi. 5 fur. 13 rd. 5 ft. 6 in. 

9. If a family use 10 bbl. of flour in a year, what is the 
average amount each day ? Ans> 5 lb. 5 oz. 14f J dr. 

10. The aggregate weight of 123 hogsheads of sugar is 
57 T. 19 cwt. 42 lb. 14oz. ; what is the average weight per 
hogshead? Ans. 9 cwt 42 lb. 10 oz. 

11. How many times are 5 £ 10 s. 10 d. contained in 637 £ 
1 0s. lOd.? Ans. 97. 

"Give the rule. When the divisor is a composite number, how may 
we proceed ? When the divisor and dividend are both compound 
Humhera, bow proceed ? 
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12. A cellar 50 ft. long, 30 ft. wide, and 6 ft deep was ev- 
cavated by 5 men in 6 days ; how many cubic yards did each 
man excavate daily? Ans. 11 cu.yd. 3 cu.ft^ 

13. If a. town 5 miles square be divided equally into 150 <^ 
farmsy what will be the size of each farm ? 

Ans. 106 A. 2 R. 26 P- 20 sq. yd. 1 sq. ft. 72 sq. in, 

14. How many times are 4 bu. 3 pL 2 qt contained in 
836bu. 3pk. 4qt.? Ans. 70.* 

15. A merchant tailor bought 4 pieces of cloth, each con- 
taining 60 yd. 2.25 qr.; after selling^ of the whole, he made 
up the remainder into suits containing 9 yd. 2 qr. each ; how 
many suits did he make ? Ans. 17. 



LONGITUDB AND TIME. 

334* Every circle is supposed to be divided into 360 
equal parts, called degrees. 

Since the sun appears to pass from east to west round the 
earth, or through 360®, once in every 24 hours, it will pass 
through 2^ of 360°, or 15^ of the di:^tance, in 1 hour 5 and 1° of 
distance in ^ of 1 hour, or 4 minutes; and 1' of distance in 
^ of 4 minutes, or 4 seconds. 
/ 

TABLE OF LONGITUDE AND TIME, 

360® of longitude = 24 hours, or 1 day of time. 

150 (t u =. \ hour " « 

1© « " = 4 minutes « « 

1' " " =4 seconds " « 

CASE I. 

33S. To find the diflfeirence of time between two 
places, when their longitudes are given. 

1. The longitude of Boston is 71° 3', and of Chicago 87° 
30^ ; what is the difference of time between these two {Places ? 

Explain how distance is measured by time. Bepeat the table u)f 
longitude and time. Case I is what ? 



OPEBATIOM. 


87° 


3(y 


71 


3' 


16" 


27' 
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198 LONGITUDE AND TIME. 

Analysis. By subtraction of 
oompound numbers we first find 
the difference of longitude be- 
tween the two places, which is 
leP 27'. Smce l^of longitude 
makes a difference of 4 minutes 

1 u K '- 4Q~ ^^ A^^ of time, and 1' of longitude a 

1 h. 5 mm. 48 sec, Ans. ,.^ ' « . j r *.• 

' difference of 4 seconds of tune, 

we multiply 16° 27', the difference in longitude, by 4, and we obtaia 

the difference of time in minutes 'and seconds, which, reduced to 

higher denominations, gives 1 h. 5 min. 48 sec, the difference in 

time. Hence the 

Rule. Multiply the difference of longitude in degrees and 

mintUes by 4, and the product will he the difference of time in 

minutes and seconds, which may be reduced to hours. 

Note. K one place be in east, and the other in west longitude, the 
difference of longitude is found by adding them, and if the sum be 
greater than 180^^, it must be subtracted from 360°. 

EXAMPLES FOE PEACTICE. 

2. New York is 74^ 1' and Cincinnati 84' 24' west longi- 
tude ; what is the diiference of time ? Ans, 41 min. 32 sec. 

3. The Cape of Good Hope is 18' 28' east, and the Sand- 
wich Islands 155 ' west longitude ; what is the difference of 
time ? Ans. 1 1 h. 33 min. 52 sec. 

4. Washington is 77° 1' west, and St.* Petersburg 30^ 
19' east longitude; what is their difference of time ? +- 

Ans. 7 h. 9 min. 20 sec. 

5. If Pekin is 118"* east, and San Francisco 122' west 
longitude, what is their difference of time ? 

• 6. If a message be sent by telegraph without any loss of 

time, at 12 M. from London, 0° (K longitude, to Washington, 

77° 1' west, what is the time of its receipt at Washington?^ 

Note. Since the sun ajmeara to move from east to west, when it is 
exactly 12 o'clock at one place, it will be past 12 o'clock at all places 
east, and before 12 at all places west. Hence, knowing tiie difference 
of time between two places, and the exact time at one of them, the 
exact time at the other will be found by adding their difference to the 
given time, if it be east, and by subtracting if it be west. 

Ans. 6 h. 51 min. 56 sec, W: M. 
Give explanation. 'E.Mhle. 
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7. A steamer arrives at Halifax, 63° 36' west, at 4 o'clocl?, 
P. M.; the fact is telegraphed to St Louis, 90° 15' west, 
without loss of time ; what is the time of its receipt at St. 
Louis ? Am. 2 h. 13 min. 24 sec, P. M. 

.8. If, at a presidential election, the voting begin at sunrise 
and end at sunset, how much sooner will the polls open and 
close at Eastport, Me., 67° west, than at Astoria, Oregon, 124° 
west ? Ans, 3 h. 48 min. 

9. When it was 1 o'clock, A. M., on the first day of Jan- 
uary, 1859, at Bangor, Me., 68° 47' west, what was the 
time at the city of Mexico, 99^ 5' west? 

Ans. Dec. 31, 1858, 58 min. 48 sec. past 10, P. M. 

CASE n. ' 

336* To find the difierence of longitude between 
two places, when the difference of time is known. 

1 . If the difference of time between New York and Cincin- 
nati be 41 min. 32 sec, what is the difference of longitude ? 

OPERATION. Analysis. £ince 4 minutes of time 

min. sec. ' make a difference of 1^ of longitude, and 

4 ) 41 32 4 seconds of time, a difference of V of 

7T^ ZZj J longitude, there will be J as many de- 

' *• grees of longitude as there are minutes 

of time, and ^ as many minutes of longitude as there are seconds of 

time. Hence, 

Rule. Reduce the difference of time to minutes and seC" 
ondSf and then divide 5y 4; the quotient will he the difference 
in longitude, in degrees and minutes, 

2. What is the difference of longitude between the Cape 
,of Good Hope and the Sandwich Islands, if the difference of 
time be 11 h. 33 min. 52 sec. ? Ans. 173^ 28'. 

3. What is the difference of longitude between Washington 
and St. Petersburg, if their difference of time be 7 h. 9 min. 
20seQ«L. ^ns. 107° 20'. 

Case n is what ? Give ex^lBxuBi.tlo'&.» 'ft.xCia* 
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4. When it is half past 4, P. M., at St Petersburg, SO"* 19* 
east, it is 32 min. 36 sec past 8, A. M., at New Orleans, west ; 
what is the difference of longitude ? ArUs 119^ 21' 

5. The longitude of New York is 74^ 1' west. A sea cap- 
tain leaving that port for Canton, with New York time, findd 
that his chronometer constantly loses-time. What is his longi- 
tude when it has lost 4 hours ? 18 h. 40 min. ? 13 h. 25 min. ? 

Aru. 14^ 1' west; 66° 59' east; 127° 14' east 
6L When the days are of equal length, and it is noon on 
the 1st meridian, on what meridian is it ^en sunrise? sun- 
set ? midnight ? Ans. 90'' west ; 90"" east ; 180' east or west 



DUODECIBiALS. 

337« Daodecimalfl are the divisions and subdivisions of 
a unit, resulting from continually dividing by 12, as 1, ^, y^^, 
ttVv' ^c* ^° practice, duodecimals are applied to the meas- 
urement of extension, the foot being taken as the unit 

If the foot be divided into 12 equal parts, the parts are 
called inches, or primes ; the inches divided by 12 give sec- 
onds ; the seconds divided by 12 give thirds ; the thirds di- 
vided by 12 give fourths ; and so on. 

From these divisions of a foot it follows that 

1' (inch or prime) is ^ of a foot 

1" (second) or ^ of ^V, « yir of a foot 

1'" (third) or tV of tV of tV> • . « tt^ of a foot, &c 

TABLE. 

12 fourthg, marked ('"'), make 1 third marked 1'" 

12 thirds « 1 second, " 1'' 

12 seconds «« 1 prime, or inch, " V 

12 pnmes, or inches, «« 1 foot, « ft. 

Scale — uniformly 12. 

The marks ', ", '", 'w, are caUed indices. 



What are duodecimals ? To what applied ? Explain 
of the foot. Jlepeat the table. 
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NoTB. Duodedmals are really common f/actions, and can always 
be treated as such ; but usually their denom'jiators are^aot ezpresaed, 
and they are treated as compound numberS' 

Addition akd Subtraction of Duodecimals. 

338* We add and subtract duodedmals the same as other 
oompound numbers. 

EXAMPLES. 

1. Add 13 ft. 4' 8", 10 ft. 6' 7", 145 ft. 9' 11". 

Jns. 169fl;.9'2". 

2. Add 179 ft. 11' 4", 245 ft. V 4", 3 ft. 9' 9". 

Jns. 428ft;. l(y 5". 

3. From 25 ft;. 6' 3" take 14ft;. 9' 8". Jns. 10ft. 8' 7". 

4. From a board 15 ft. 7' 6" in length, 3 ft. 8' 11" were 
sawed -off ; what was the length of the piece left? 

Jns. 11 ft. lO' 7". ' 

Multiplication of Duodecimals. 

330. Length multiplied bj breadth .gives surface, and 
surface multiplied bj thickness ^ves sdid contents (I08). 

1. How many square feet in a board 11 feet 8 inches long 
and 2 feet 7 inches wide? 

operation. Analysis. We first multiply by the 7'. 

lift. 8' 7 twelfths times 8 twelfths equals 56 one 

2 7' hundred forty-fourths, which equals 4 

7 — — twelfths and 8 one hundred forty-fourths. 

6 ft. 9' 8" :\nre write the 8 I44th8 — marked with two 

23 4! indices — to the right, and add the 4 12th8 

30 ft. 1' 8'^ ^ ^^^ ^^^^ product 7^ times 11 equals 

77', which added to 4f equals 81', equal to 

6 feet and 9'. We write the 9' under ghe 

inches, or 12ths, and the 6 under the feet, or units. 2 times 8^ 

equals 16', or 1 foot and 4f. We write the 4f under the 9', and 

add the 1 foot to the next product 2 times 1 1 feet are 22 feet, and 

1 footf added make 23 feet, which we write under the 6 feet Add- 



rie 1^^ 



Ho^^^^modecimals added and subtracted ? Giye analysis of ex* 
Ample . 
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ing these partial piodueta, and we haye 80 ft 1' and 8^' for the 
entire product 

It will be seen from the above that the number of indices to every 
product of any two factors is equal to the siun of the indices of those 
fectors ; thus r X S' = 50" J 4^' X 5"' = 20"'". Hence the 

BuLE. I. Write the several terms of the multiplier under 
the corresponding terms of the mtdtiplicand. . 

n. Multiply each term of the mtdtiplicand by each term of 
the multiplier^ beginning with the lowest term in eaehy and call 
the product of any two denomincttions the denomination deflated 
by the sum of their indicesy carrying 1 for every 12., 

m. Add the partial products, carrying 1 for every 12 ; 
their sum will be the required answer. 

EXAMPLBS FOB PRACTICE. 

2. How many square feet in a board 13 ft. 9' long and ir 
wide? Ans. 12ft. 7^ 3". 

3. How many square feetina stock of 4 boards, each 11 fL 
9' long and 1 ft. 3' wide ? Ans. 58 ft. 9'. 

4. How many square yards of plastering on the walls of a 
room 12ft. IV square, and 9 ft. S' high, allowing for two •win- 
dows and one door, each 6 ft;. 2^ high and 2 ft^ 4' wide ? 

Ans. 48 sq. yd. 2 ft. 9'. 
6. How many solid feet in a mow of hay 30 ft;. 4' long, 
^5 ft- 6' wide, and 12 ft. 5' high ? Ans. 9604 ft. 3' 6". 

6. How many cords in a pile of wood 18 ft;. 6' long, 12 ft 
wide, and 5 ft;. 6' high ? ^ Ans. 9 cords 69 ft;. 

7. How many cubic yards of earth must be removed in 
Egging a Cellar 36 ft. lO' long, 22 ft. 3' wide, and 5 ft. 2' deep ? 

Ans. 156cu.yd. 22 ft. 3' 7". 
% What would it cost to plaster a wall 32 ft. 8' long and 
9 fl^ high, at 17 cents per square yard ? Ans. $5.55^. 

9. How many yards of carpeting, 27' wide, will be re- 
quired to cover a floor 48 ft. long and 33 ft. 9' wide ? * 

Ans. 24^A^s. 

Give the rule. ^^^ 
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Division of Duodecimals. 
330. 1. A flagstone, 3 ft. 9' wide, has a surface of 20 ft 
11' 3'' ; wbat is its length ? ^ 

operation. Analysis. We divide 

3 ft. 9^ ) 20 ft. 11' 3" ( 5 ft. 7'. the surface by the width 

13 9/ to obtain the length. The 

~o w — qJT ' '^^^®^'' ^* something more 

2 * ^ than 3 ft., and to obtain 

2 y 3^ the first quotient figure, we 

consider how many times 
3 ft. and something more is contained in nearly 21 ft. (20 ft 11'); 
we estimate it to be 5 times, and multiplying the divisor by this 
quotient figure, we have 18 ft. Q', which, subtracted from 20 ft 1 1', 
leaves 2 ft 2', to which we bring down- y, the last term of the divi^ 
dend. We next seek how many times the divisor is contained in 
this remainder, and find by trisd the quotient 7' ; multiplying the 
divisor by this figure, we obtain 2 ft 2^ ^'^ and there is no remain- 
der. Hence the 

Rule. I. Write the divisor an the left hand of the dividend^ 
€U in simple numbers. 

II. Find the first term of the quotient either hy dividing the 
first term of the dividend hy (he first term of the divisor ^ or by 
dividing the first two terms of the dividend by the first two 
terms of the divisor ; multiply the divisor by this term of the 
quotient, subtract the product from the corresponding terms of 
the dividend, and to the remainder bring down another term of 
the dividend. 

III.. Proceed in like manner tiU there is no remaindery or 
till a quotient has been obtained sufficiently exact. 

EXAMPLES for PBACTICB. 

2. Divide 44 ft. 5' 4'^ by 16ft. 8'. Ans. 2 ft. 8'. 

3. The square contents of a walk aro 184 ft. 3', and tho 
length is 40 ft. 11' 4'' ; what is the width? Ans.^ 4ft. 6'. 

4. A blanket whose square contents are 14 ft. 6', is to be 
lined with cloth 2 ft. 7' wide ; how much in length will be re* 
quired ? 

Give analysis of example 1. Bule. 
9* 



2C2 PROMISCUOUS EXAMPLES. 

5. A block of granite contains 64 ft. 2' 5'' ; its-^widch is 

2 ft. 6', and its thickness 3 fl. 7' ; what is its length ? 

Note. Since the solid contents arc the product of the three dimen- 
sions, we aividc the solid contents by any two dimensions or by their 
product, to obtain the other dimension. 

Ans. 7 £1. 2'. 

PROMISCUOUS EXAMPLES* 

1. In 115200 grains Troy, how many pounds? 

2. In 365 da. 5 h. 48 min. 46 sec., how many seconds 1 

Ans. 31556926. 

3. A man wishes to ship 1560 bushek of potatoes in bar- 
rels containing 3 bu. 1 pk. each ; how many barrels will* be 
required? Ans. 480. 

4. Reduce 295218 inches to miles. 

^ 5. Reduce 456575 grains tc pounds, apothecaries' weight. 

Ans. 79 lb 3 5 15 19 15gr. 

6. How manj sheets in 3 reams of paper ? 

7. What is the value of 4 piles of wood, each 20 ft. long, 6 ft. 
wide, and 10 ft. high, at $3.25 per cord? Ans. $121.87^. 

8. How many bottles, each holding 1 qt. 1 gL, can be filled 
from a barrel of cider? Ans. 112. 

9. At $20.40 per sq. rd. for land, what will be the cost of a 
village lot 8^ rd. long, and 4^ rd. wide ? Ans. $980.10. 

10. Divide 259 A. 1 R. 10 P. of land into 36 equal lots. 

Ans. 7A. 32JP. 

11. How many times can a box holding 4 bu. 3 pk. 2 qt. be 
filled from 336 bu. 8 pk. 4 qt ? Ans: 70. 

12. What is the value of .875 of a gallon? 

13. Whatpartofamileis2fur. 36rd. 2 yd.? Ans^ -^. 

14. What part of 2 days is 13 h. 26 min. 24 sec. ? 

1§. From 26 A. 2 R. of land, 5 A. 3 R. were sofl ; what 
part of the whole piece remained unsold ? Ans. -^^^ 

16. What is the difference between f of a pound sterling 
and 5 J pence? ' Ans, 11 s. 6|d. 

17. What is the sum of ^ of a yard, f of a foot, and ^ of 
an inch ? Ans. 7 inches. 




FBOHISOUOUS EXAMPLES. 208 

18. Reduce 3 cwt Iqr. 7 lb. of coal to the decimal of a 
loDg ton. Am, .165625. 

19. Benjamin Fraii]|:liii was bom Jan. 18, 1706, and George 
Washington Feb. 22, 1732 g how much older was Franklin 
than Washington ? Ans. 26 jr. 1 mo. 4 da. 

20. The longitude of Boston is 71'' 4' west, and that of 
Chicago 87° 30^ west; when it is 12 "M^ at Boston, what is the 
time in Chicago ? Ans, 10 h. 54 min. 16 sec. A. M. 

21. If the difference of time between New York and New 
Orleans be 1 h. 4 sec, what is the difference in longitude i 

Ans. 15M'. 

22. Add § of a miJe, ^ of a furlong, and ,f^ of a rod to- 
gether. Ans, 6 fur. 33 rd. 8 ft. 3 in. 

23. If a bushel of barley cost $.80, what will 20 bu. 3 pk. 
6qt. cost? Ans, $16.75. 

24 What IS the value of ^75 of a gross ? Ans. lOJ doz. 

25. How many acres in a field 56 j^ rods long, and 246 
rods wide ? Ans. 8 A. 2 R. 29.9 P. 

26. How many perches of masonry in the wall of a cellar 
which is 20 feet square on the inside,. 8 feet high, and 1^ feet 
in thickness ? Am. 44.6+. 

27. A, B, and C rent a farm, and agree to work it upon 
shares ; they raise 640 bu. 3 pk. of grain, which they divide 
as follows : one fourth is given for the rent ; of the remainder 
A takes l^ bu. more than one third, after which B takes one 
half of the remainder less 7 bushels, and C has what is left ; 
how much is C's share ? Ans. 161 bu. 3 pk. 6 qt 

28. What is the value in Troy weight of 13 lb. 8 oz. 11.4 dr. 
avoirdupois weight ? Ans. 16 lb. 5 oz. 10 pwt 11.7 + gr.. 

29. If 154 bu. 1 pk. 6 qt cost $173.74, how much will 1.5 
bushels cost ? Am. $1.687-|— 

* 80. What is the value of .O125'of a ton? Am. 25 lbs. 

31. What fraction of 3 bushels is ^^^ of 2 bu. 3 pk. ? 

Ans. ^^. 

32. How many wine gallons in a WQ'ter tank 4 feet long^ 
3i feet wide, and 1 ft;. 8 in. deep ? Am. 174^. 
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83. How many bushels will a bin contain that is 7 j- feet 
square, and 6 ft. 8 in. deep ? Am. 301.339 -f bu. 

34. How much must be pcud for lathing and plastering 
overhead a room 36 feet long and 20 feet wide, at 26 cents a 
square yard ? 

35. How many shingles will it take to cover the roof of a 
building 46 feet long, each of the two sides of the roof being 
20 fQet wide, allowing each shingle to be 4 inches wide, and 
to lie 5 inches to the weather ? An». 13248. 

36. John Young was bom at a quarter before 4 o'clock, A. 
M., Sept. 4, 1836; what will be hk age at half past 6 o'clock, 
P. M., April 20, 1864 ? Am. 27 yr. 7 mo. 16 da. 14 h. 45 min. 

37. How many cubic yards of earth were removed in dig- 
gmg a cellar 28 ft. 9' long, 22 ft. 8' wide, and 7 ft.' 6' deep ? 

Am. 181 3^ cu. yd. 

38. What will 30 bu. 54 lb. of wheat cost, at $1.37 j- per 
bushel ? • Am. $42.4875. 

39. How many square yards of carpeting will it take to 
cover a floor 24 ft;. 8' long and 18 ft. 6' wide ? Am. 50 Jf 

40. What is the cost of 54 bu. 8 lb. of barley, at 84 centg 
per bushel? Am. $45.50. 

41. What is the depth of a lot that has 120 feet front, and 
contains 18720 square feet ? 

42. How many steps of 30 inches each must a person 
take in walking 21 miles ? 

43. How long will it require one of the heavenly bodies to 
move through a quadrant, if it move at the rate of 3' 12" 
per minute ? Am. 1 da. 4 h. 7 min. 30 sec. 

44. How many tunes will a wheel, 9 fl^ 2 in. in circum- 
ference, turn round in going 65 miles? 

45. If a man buy 10 bushels of chestnuts, at $5.00 per 
bushel, dry measure, and sell the same at 22 cents per quart, 
liquid measure, how much is his gain? Am. $31.92. 

46. What will it cost to build a wall 240 feet long, 6 feet 
high, and 3 feet thick, at $3.25 per 1000 bricks, each brick 
bemg 8 inches long, 4 inches wide, and 2 inches thick ? 

Am. $379.08. 
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331 • Per ceat is a term derived from the Latin words per 
centumy and signifies hf the hundred, or hundredths, that is, a cer- 
tain number of parts of each one hundred parts, of whatever de- 
nomination. Thus, by 5 per cent, is meant 5 cents of every 100 
cents, $5 of every $100, 5 bushels of every 100 bushels, &c. 
Therefore, 5 per cent, equals 6 hundredths = .05= yj^ = j^. 
8 per cent, equals 8 hundredths = .08 = yf^ = t^. 

233* Percentage is such a part of a number as is indi- 
cated by the per cei^t. 

333. The Base of percentage is the number on which 
the percentage is computed. 

334* Since per cent, is any number of hundredths, it is 
usually expressed in the form of a dedmal; but it may be 
expressed either as a decimal or a common fr auction, as in the 
following 

TABLE. 
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What is meant by per cent. ? From what is the term derived ? 
"What is percentage? What is the base of percentage? How is p«r 
cent, expressed? 
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EXAMPLES FOB PRACTICE. 

1. Express decimally 3 per cent ; 6 per cent ; 9 per cent ; 
14 per cent ; 24 per cent ; 40 per cent ; 112^ per cent ; 150 
per cent 

2. Express decimally 6{^ per cent ; 8f per cent ; 33 J per 
cent ; 7^ per cent ; lOf per cent ; 9f per cent ; 103^ per 
dent ; 225 per cent 

3. Express decimally \ per cent ; \ per cent ; f per cent; 
f per cent ; \ per cent ; \\ per cent ; 2^ per cent ; 4^ per 
cent; 5 J per cent; 1\ per cent; 12 J per cent; 25| per 
cent 

4. Express in the form of common fractions, in their lowest 
terms, 6 per cent ; 8 per cent ; 12 per cent ; 14^ per cent ; 
18g per cent ; 21| per cent ; 31 J pef* cent ; 37^ per cent ; 
40 J per cent ; 112 per cent ; 225 per cent 

CA9E I. 

33S. To find the percentage of any number. 

1. A man, having $125, lost 4 per cent of it ; how many 
dollars did he lose ? 

OPERATION. 

$125 Analysis. Since 4 per cent is yJt= -^j ^® ^o®* 

04 .04 of $125, or $125 X .04 = $5. Or, 4 per cent 

— ^ is^ = ^, and^of$125 = $5. Hence the 

$5.00 

Rule. Multiply the given numb^ or quantity by the rate 
per cent, expressed decimally, and point offojs in decimals. Or, 

Take such a paH of the j0en number as the number ex- 
pressing the rate is part of 10lO|. 

EXAMPLES FO» PRACTICE. 

2. What is 6 per cent of $320 ? Ans. $19.20. 

3. What is 8 per cent of $327.25 ? Ans. $26.18> 

Case.I ia what ? Give ezplanatioxi. Bule. 



r 



^ 



PEBCENTAGE. ^ 5^'' 

4. What is 7^ per cent, of $56.75 ? Jm. $4.11^. 

5. What is 12^ per cent, of 2450 pounds ? 

Ans. 306.25 pounds. 

6. What is 6f per cent of 19072 bushels ? 

Ans. 1287.36 bushels. 

7. What is 33^ per cent, of 846 gallons ? 

Ans. 282 gallons. 

8. What is 9^ per cent of 275 miles? Jbw. 26.95 miles. 

9. What is 14 per cent of 450 sheep ? 

10. What is 50 per cent of 1240 men ? 

11. What is 105 per cent of $5760 ? An$. $6048. 

12. What is 175 per cent of $12967 ? ; i - 

13. What is 25 per cent of J ? 

25 per cent equals ^^ = J, and | X i = A» -'^• 

14. What is 15 per cent of f ? , Ans. ^. 

15. What is 2^ per cent of 6§?^ ^ Ans. f 

16. What is 33^ per cent of A? ^^' A- 

17. What is 84 per cent of 7i? Ans. 6^. 

18. Find f per cent of $40.80 Ans. $.306. 

19. Find If per cent of $15.60 . Ans. $.26. 

20. A fantaer, having 760 sheep, kept 25 per cent of them, 
^d sold the remainder ; how many did he sell ? 

21. A man has a capital of $24500; he invests 18 per 
cent of it in bank stock, 30 per cent of it in railroad stocks, 
and the remainder in bonds and mortgages ; how much does 
he invest in bonds and mortgages ? Ans. $12740. 

22. A speculator bought 1576 barrels of apples, and upon 
opening them he found 12^ per cent of them spoiled; how 
many barrels did he lose ? 

23. Two men engaged m trade, each with $2760. One of 
them gained 33^ per cent of his capital, and the other gained 
75 per cent ; how much more did the one gain than the other ? 

• , Ans. $1150. 

24. A man, owning f of an iron foundery, sold 35 per cent 
of his share ; what part of the whole did he sell, and what 
part did he still own ? Ans. He still owned ^ 
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25. A owed B $575.40 ; he paid at one time 40 per cent. 
of the debt ; afterward he paid 25 per cent, of the remainder ; 
and at another time 12j- per cent, of what he owed after the 
second payment ; how much of the debt did he still owe ? 

Jns. $226.56f. 

CASE n. 

336» To fihd what per cent, one number is of an- 
other. 

1. A man, having $125, lost $5; what per cent of his 
mone J did he lose ? 

OPEBATION. Analysis. We multin 

5-1-125 =..04 == 4 per cent. ply the base by the rate 

Qp ^ per cent, to obtain the 

rf^ = 2V = .04 L 4 per cent. P^^^e^tage (aM) ; con- 

^'^^ '^^ '^ versely, we divide the per- 

centage by the base tb obtain the rate per cent Or, since $125 is 
100 per cent of his money, $5 is -j-f^* equal to ^ of 100 per cent 
'which is 4 per cent Hence the 

'. Rule. Divide the percentage hy the hose, and the quotient 
MU he the rate per cent, expressed dedmaHy. Or, / 

Take such a part of 100 €U the percentage is part of the 
base. 

examples for praotiob. 

2. What per cent of $450 is $90 ? Ans. 20. 

3. What per cent of $1400 is $175? Ans. 12f 

4. What per cent of $750 is $165 ? 

5. What per cent of $240 m $13.20 ? Ans. 5^. 

6. What per cent of $2 is 15 cents? 

7. What per cent of 6 bushels 1 peck is 4 bushels 2 pecks 
6 quarts ? Ans. 75 per cent 

8. What per cent, of 15 pounds is 5 poun#s 10 ounces 
avoirdupois weight ? Ans, B7^ per cent 

9. What per cent of 250 head of cattle is 40 head ? 

Case n is what ? Give explanation. Bule. 
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10. From a hogshead of sngar containing 760 pounds, 100 
pounds yrere sold at one time, and 90 pounds at another; what 
per cent of the whole was sold ? 

11. A man, having 600 acres of land, sold ^ of it at one 
time, and ^ of the remainder at another time ; what per cent, 
remained unsold ? ^ j, > Am. 50 per cent. 

CASK in. './■ ■: ^ ^^ - / 

337. To find a number when a certain per cent of 
it is given. 

1. A Aian lost $5, which was 4 per cent of all tibe monej 
he had; how much had he at first? 

OPERATION. Analysis. We are here required to 

$5^ .04 = $125.. find the hase, of which $5 is the per- 

Or centage. Now, percentage equals hase 

* V 100 = Si 25. multiplied by the rate per cent j con- 

^ * versely, base equals percentage divided , 

by rate per cent Or, |t5 is 4 per eent of all he had ; \ of $5, or j-, 

equals 1 per cent of all He had, and 100 times f equals 100 per 

cent, or dl he had. Hence the 

Rttls. Divide the percentage hy the rate per cent.,, ex- 
pressed decimally, and the quotient wiU he the hase, or number 
required. Or, ' 

Take as many times 100 as the percentage is times the rate 
per cent. / 

EXAMPLES FOB PRACTICE. 

2. 16 is 8 per cent of what number? • Ans. 200. 

3. 42 is 7 per cent of what number ? 

4. 75 is 12J per cent of what number ? Ans. 600. 

5. 33 is 2f per cent of what number ? Ans. 1200. 

6. $281.25 is 37^ per cent of what sum of money ? 

Ans. $750. 

7. A farmer sold 50 sheep, which was 20 per cent of his 
whole fiock ; how many sheep had he at first ? 

Case m is what ? Give explanation. Knle. 
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8. I loaned a man a certain sum of money ; at one time 
he paid me $59.75, which was 12^ per cent, of the whole stun 
loaned to him ; how much did I loan him ? 

9. A merchant invested $975 in dry goods, which ^as 15 
per cent of his entire capital ; what was the amount of his 
capital? Ms. $6500. 

10. If a man, owning 40 per cent of an iron founderj, sell 
25 per cent of his share for $1246.50, what is the value of 

.the whole foundery ? Am. $12465. 

11. A merchant pays $75 a month for clerk hire, which is 
25 per cent of his entire profits ; how much are his |)rofits for 
one year, after paying his clerk hire ? Am, $2700. 

12. A produce buyer, having a quantity of com, bought 
2000 bushels more, and he found that this purchase was 40 
per cent of his whole stock ; how much had he before he 
bought this last lot ? An$. 3000 bushels. 

COMMISSION AND BROKERAGE. 

338. An Agent, Faotor, or Broker, is a person who trans- 
acts business for another, or buys and sells money, stocks, 
notes, &c 

330. Ckmunission is the percentage, or compensation 
allowed an agent, factor, or commission merchant, for buying 
and selling goods or produce, collecting money, and transact- 
ing other business. 

. 340» Brokdhige is the fee, or allowance paid to a broker 
or dealer in money, stocks, or bills of exchange, for making 
exchanges of money, buying and selling stocks, negotiating 
bills of exchange, or transacting other like business. 

Note. The rates of commission and brokerage are not regxdated by 
law, but are usually reckoned at a certain per cent upon Sie money 
employed in the transaction. 

Define an agent, &ctor, or broker. What is meant by commission ? 
Brokerage ? 
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CASE I. 

341. To find the xsommission or brokerage on any 
sum of money. 

1. A commission merchant sells butter and cheese to the 
amount of $1540 ; what is hiB commission at 5 per cent ? 

operaHon. Analysis. 

1540 X .05 = $77, Am. Knee the com- 

Or, T*Tr = sV , and aV X 1540 = $77. nussiononfl is 

5 cents or .05 of 
a dollar, on $1540 it is $1540 X .05 = $77. Or, since 5 per cent 
is 7{7 = ^7 of the sum received, the conmussion is ^ of $1540 
= $77. Hence the 

Rule. MvUiply the given turn hy the rate per cent. ea> 
pressed decimally, and the result will be the commission or bro^ 
herage. Qr, 

Take such a part of the given sum as the nwtdfer expressing 
the per cent, is part of 100. 

EXAMPLES FOH PRACTICE. 

2. A commission merchant sells goods to the amount of 
$6756 ; what is his commission at 2 per cent? Ans. $135.12. 

3. What commission must be paid for collecting $17380, 
at 3^ per cent? " Ans. $608.30. 

4. An agent in Chicago ^purchased 4700 bushels of ^heat, 
at 75 cents a bushel ; what was his commission at 1^ per cent 
on the purchase money ? 

5. A broker in New York exchanged $25875 on the Suf- 
folk Bank, Boston, at ^ per cent ; how much brokerage did 
he receive? ' Ans. $64.6875. 

6. An auctioneer sold at auction a house for $3284, and 
the furniture for $2176.50 ; what did his fees amount to at 
2^ per cent ? 

7. A broker negotiates a bill of exchange of $28^ for f 
per cent commission ; how much is his brokerage ? 

Ans. $23.12. 

Case I is what ? Give exp\&xi&^oii, '&q\!&. 
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8. An agent buys for a manufactoring company 26750 
pounds of wool, at 32 cents a pound, and receives a commis- 
sion of 2 J per cent ; what amount does he receive ? 

Ans. $235.40. 

9. If I sell 400 bales of cotton, each weighing 570 pounds, 
at 9 cents a pound, and receive a commission of 2^ per cent.^ 
how much do I make by the transaction ? Ans. $461.70. 

10. A commission merchant in New Orleans sells 450 bar- 
rels of flour at $7.60 a barrel ; 38 firkins of butter, each con- 
taining 56 pounds, at 25 cents a pound ; and 105 cheeses, each 
weighing 48 pounds, at 9 cents a pound ; how much is his 
commission for selling, at 5^ per cent. ? Ans. $242,308. 

11. A lawyer collected a note of $950, and charged 6J per 
cent, commission ; what was his fee, and what the sum to be 
remitted? Ans. Fee, $61.75 ; remitted, $888.25. 

12. An insurance agent's fees are 6 per cent, on all su^s 
received for the company, and 4 per cent, additional on all 
sums remainitig, at the end of the year, after the losses are 
paid ; he receives, during the year, $30456.50, and pays losses 
to the amount of $19814.15; how much commission does he 
receive during the year ? Ans. $2253.084. . 

CASE n. 

343. To find the commission or brokerage, when 
it is to be deducted from the ^ven sum, and the bal- 
ance invested. 

1. A merchant sends his agent $1260 with which t» buy 
merchandise, after deducting his commission of 5 per cent. ; 
what is the sum invested, f^nd' how much is the commission ? 

OPERATION. 
$1260 4- 1.05 = $1200, Inyeeted. 
$1260 — $1200 = $60, commiMion. 

Or, i^ + T*^ = f* ; $1260 — f^ = $12^ inverted; 

And $1260 $1200 = $60, commlarion. 

Case II is what ? Give explanation. Bule. 
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Analysis. Since the commission is 6 per cent., the agent must 
receive $1.05 for eyery $1 he expends ; he can invest as .many 
doUars as $1.05 is contained times in $1260, which is $1200; and 
the difference between^the given simi and the sum invested is his 
commission. 

Or, the money expended is fJJ of itself, the commission is yj^ of 
lliis sum, and the commission added to the sum expended is \^ of 
the whole sum. Since $1260 ia Hi = tt.<1260 -7- H = ^1200, 
the sum expended; and $1260 — $1200= $60 the commission. 
Hence the 

Rule. I. Divide the given amount by 1 increased by the rate 
per cent, of commission, and the quotient is the sum invested, 

II. Stcbtract the investment from the given amount, and the 
remainder is the commission, 

EXAMPLES FOR PBACTICE, 

2. A nan sends $3246.20 to his agent in Boston, request- 
ing him to laj it out in shoes, after deducting his commission 
of 2 per cent; how much is his commission? Ans, $63.65. 

3. What amount of stock can be bought for $9682, and al- 
low 3 per cent, brokerage ? Ans. $9400. 

4. A flour merchant sent $10246.50 to his agent at Chica- 
go, to invest in flour, afier deducting his commission of 3^ 
per cent. ; how many barrels of flour could he buy at $5,50 
per barrel? Ans. 1800 barrels. 

5. An agent receives a remittance of $4908, with which to 
purchase grain, at a commission of 4j- per cent ; what will be 
the amount of the purchase? 

6. Remitted $603.75 to my i^nt in New York, for the pur- 
chase of merchandise, agent's commission being 5 per cent. ; 
what amount of broadcloth at $§ per yard should I receive ? 

' Ans, 115 yds. 

7. A commission merchant receives $9376.158, with or- 
ders to purchase grain ; his commission is 8 per cent., and he 
charges 1^ per cent, additional for guaranteeing its delivery at 
a specified time ; how much will he pay out, and what are 
his fees ? Ans. Fees, $403,758. 
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8. A real estate broker, whose stated commission is If 
per cent, receives $13842.07, to be used in the purchase of 
citj lots ; how much does he invest, and what is his commis- 
sion ? Ans. $13604 invested ; $938.07 commission. 

9. A broker received $10650, to be invested in stocks afler 
deducting ^ per cent, for brokerage ; what amount of stock 
did he purchase ? 

STOCKS. 

3413* A Ckirporation is a body authorized by a general 
law, or by a special charter, to transact business as a single 
individual • 

344. A Charter is the legal act of iQCorporation, and de- 
fines the powers and obligations of the incorporated body. 

349* A Firmis the name under which an unincorporated 
company transacts business. 

346* Capital or Stock is the property or labor of an indi- 
vidual, corporation, company, or firm; it receives different 
names, as Bank Stocky Railroad Stock, Government Stock, &g. 
^ 347* A Share is one of the equal parts into which the 

stock is divided. 

348. Stockholden are the owners of the shares. 

349. The Nominal or Par Value of stock is its first cost, 
or original valuation. 

NoTB. The original value of a share varies in different companies. 
A share of bank, insurance, railroad, or like stock is usually $100. 

3«S0« Stock is At Far when it sells for its first cost, or 
original valuation ; 

3«S1« Above Far, at a premium, or in advance, when it 
sells for more than its original cost ; and 

3tS3« Below Par, or at a discount, when it sells for less 
than its original cost. 

Define a corporation. A charter. A firm. Capital or stock. Shares. 
Stockholdeifs. Par value. At par. Above par. Below par. 
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393. The Market or Beal Value of stod: is what it will 
bring per share in money. 

S34* A Dividend is a sum paid to stockholders from the 
profits of the business of the companjr. 

988* An AssesanieBt is a sum required of stockholders to 
meet the losses or expenses of the business of the company. 

3tS6« Premium or advance, and discount on stock, divi- 
dends, and assessments, are computed at a certain per cent 
upon the original value of the shares of the stock. 

% CASE I. 

3tS7. To fiud the value of stock when at an ad- 
vance, or at a discount. 

1., What will $3240 of bank stock cost, at 8 per cent ad- 
vance? 

OPERATION. Analysis. Since 

$1 -f- .08 == $1.08 $1 of the stock at 

$3240 X $1.08 = $3499.20, Ans. RF ^^^^ ^^^ co«t 

$1 plits the premi- 
um, or $1.08, $3240 of the same stock will cost 3240 X $1.08 = 
$3499.20. If the stock were 8 per cent, hdow par, $1 minus the 
discount, or $1.00 — $.08 =;: $.92, would show what $1 of the stock 
would cost Hence the 

BuLE. Multiply the par value of the stock hy the number 

indicating the price of $1 of the same stock, and the product 

will he the real value. 

Note. In aU examples relating to stocks, $100 is considered th& 
par yaliie of a share of stock, xinless otherwise stated. 

EXAMPLES FOB PRACTICE. 

2. If the stock of an insurance company sell at 5 per cent 
below par, what will $1200 of the stock cost? Ans. $1140. 

3. What is the market value of 35 shares of New York 
Central Railroad stock, at 15 per cent, below par ? 

Market yalue. AdiTktend. An assessment Case I is what? Give 
explanation. Rule. 
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4. What mast be paid for 48 shares of Panama Railroad 
stock, at a premium of 5^ per cent, if the par value be $150 
per share? Ans. $7596. 

5. What costs $5364 stock in the Minnesota copper minesy 
at 9 per cent above par ? 

6. A man purchased $6275 slock in the Pennsylvania Coal 
Company, and sold the same at a discount of 12 per cent.; 
what was his loss ? Ans. $753. 

7. What must be paid for 125 shares of United States 
stock, at 4f per cent premium, the par value being $1000 per 
share? Ans. $130937.50^ 

8. Bought 42 shares of Illinois Central Bailroad stock, at 
14 per cent discount, and sold the same at an advance of JIM. 
per cent ; how much did I gain ? Ans. $1113. \ 

9. What is the market value of 175 shares of stock in the \ 
Suffolk Bank, at f per cent advance ? ^. $17631.25.^ \ 

10. Bought 75 shares of stock in the Bank of New Orleans, 
of $50 each, at §. per cent discount, and sold it at 2} per cent, 
advance ; what was my gain ? Ans. $196,875. ^^ 

IL B exchanged 28 shares of bank stock, of $50 each, 
worth 7 per cent premium, for 25 shares of railroad stock, of 
$100 each, at 12^ per cent discount, and paid the difference 
in cash ; how much cash did he pay ? Ans, $689.50^ 

I 
CASE n. 

St58« To find how much stock may be purchased for^ 
a given sum. 

1. How many shares of hsaik stock, at 3 per cent advance, 
may be bought for $5150? 

OPERATION. Analysis. Since the stock 

$5150 -7- 1.03 = $5000 = is at 3 per cent advance, $1 

50 shares, Ans. ^^ ^'^^^ ** P"^ ^^ c^^^t $1.03; 

and if we divide $5150, the 
whole sum to be expended, by $1.03, the cost of $1 of stock, the 
quotient must be the amount of stock purchased. Hence the 

Case n is what ? Give explanation. 
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BuLS. Divide the given sum hy the cost of $1 of stocky 
and the quotient will be the nominal amount of stock purchased, 

2. xlow many- snares <n Railroad stock, at 5 per cent, ad- 
vance can be purchased for $6300 ? Ans. 60 shares. 

3. L invested $61d7«50, in Ocean Telegraph stock, at 10 
per cent, discount; how much stock did I purchase ? 

Ans. $6675.- 

4. I sent my agent $53500 to be invested in Illinois Cen- 
tral Bailroad stock, which sold at 7 per cent, advance ; what 
amount did he purchase ? Ans, $50000. 

5. Sold 50 shares of stock in a Pittsburg ferry company, 
at 8 per cent, discount, and received $1150; what is the pait/ 
value of 1 share? . Ans. $25. 

PROFIT AND LOSS. 

3«S0« Profit and Loss are commercial terms, used to ex- 
press the gain or loss in business transactions, which is usually 
reckoned at a certain per oent. on the prime or first cost of 
articles. — 

CASE I. 

360. To find the amount of profit or loss, when the 
cost and the gain or loss per cent, are given. 

1. A man bought a horse for $135, and afterward sold him 

for 20 per cent more than he gave ; how much did he gain? 

OPERATION. ^ Analysis. Since $1 

$135 X .20= $27, Ans. g^»« 20 cents, or 20 per 

Or,^ = i;$135X4 = $27. ^^IZ^o^lSlo 

per cent, equals -^ = |, the whole gain will be \ of the cost. 

Hence the following 

Rule. Multiply the cost hy the rate per cent, expressed 
' decimally. Or, 

Take such part of the cost as the rate per cent, is part of 100. 

Rule. "What is meant by profit and loss ? Case I is what? Give 
explanation. Bide. 

rj: 10 
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EXAMPLES FOB PBACTICE. 

2. A grocer bought a hogshead of sugar for $84.80, and sold 
it at 12j- per cent, profit ; what was his gain ?. ' 

3. A miller bought 500 bushels <^ wheat at $1.15 a bushel, 
and he sold the flour at 16| per cent, advance on the cost of 
the wheat; what was his gain? Ans. $95.83^. 

4. Bought 76 cords of wood at $3.62j^ a cord, tpd sold it 
60 as to gain 26 per cent ; what did I make ? \ 

5. A hatter bought 40 hats at $1.75 apiece, and sold them 
at a loss of 14f per cent. ; what was his whole loss ? 

6. A grocer bought 3 barrels of sugar, each containing 230 
pounds, at 8J cents a pound, and sold it at 18^ per cent, profit; 
what was his whole gain, and what the selling price per pound ? 

Ans. Whole gain, $10.35 ; price per pound, 9£^ cents. 

7. A sloop, freighted with 3840 bushels of com, encoun- 
tered a storm, when it was found necessary to throw 37^ per 
cent, of her cargo overboard ; what was the loss, at 62 j- cents 
a bushel ? Ans. $900 loss. 

8. A gentleman bought a store* and contents for $4720 ; he 
sold the same for 12} per cent, less than he gave, and then 
lost 15 per cent of the selling price in bad debts ; whaf' was his 
entire loss ? Ans. $1209.50. ' ^ 

9. A man commenced business with $3000 capital ; the 
first year he gained 2f } per cent., which he added to his capi- 
tal; the second year he gained 30 per cent on the whole sum, 
which gain he also put into his business ; the third year he 
lost 16f per cent of his. enture capital V how much did .he make 
in the 3 years? Ans. $981.25.' 

CASE II. 

261. To find the gain or loss per cent., when the 
cost and selling price are given. 

1. Bought wool at 32 cents a pound, and sold it for 40 cents 
a pound ; what per cent, was gained ? 

Case n is what ? Give explanation. Bnle. 
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OPEBATIOK. 

40 — 32 = 8 ; 8 -J. 32 = Jiy = .25, Am. 
Or, 40 — 32=8;8-r32 = Jiy = J;iX100 = 25perccnt 

Analysis. Since the gam on 32 cents is 40 — 32 = 8 cents, the 
whole gain is ^ = ^ of the purchase money ; and \ reduced to a 
decimal is 25 hundredihs, equal to 25 per cent Or, if the gain were 
equal to the purchase money, it would be 100 per cent. ; but since 
the gain is ^=^ of the purchase money, it will be ^ of 100 per 
cent, equal to 25 per cent Hence the following 

Rule. Make the difference between the purchase and selling 
prices the numerator^ and the purchase price the denominator ; 
reduce to a decimal^ and the restdt will be the per cent. Or, 

Take such a part of 100 as the gcdn or loss is part of the 
purchase price. 

EXAMPLES FOB PRACTICE. 

2. A man bought a pair of horses for $275, and sold them 
for $330 ; what per cent did he gain ? Ans. 20 per cent 

3. If a merchant buy cloth at $.60 a yard, and sell it for 
$.75 a yard, what does he gain per cent ? 

4. A speculator bought 108 barrels of flour at $4.62j^ a 
barrel, and sold it so as to gain $1 14.88 j^; what per cent 
profit did he make? ' Ans. 23 per cent 

5. Bought sugar at 8 cents a pound, and sold it for 9^ cents 
a pound ; what per cent ,was gained ? 

6. A drover bought 150 head of cattle for $42 per head, 
and sold them for $5400 ; what was his loss per cent. ? 

Ans. 14f per cent 

7. If I sell for $15*what cost me $25, what do I lose per 
cent ? Ans. 40 per cent 

8. Bought paper at $2 per ream, and sold it at 25 cents 
a quire ; what was the gain per cent ? Ans. 150 per cent 

9. If I sell j- of an article for f of its cost, what is gained 
per cent ? Ans. 50 per cent 

10. If f of an article be sold for what ^ of it cost, what is 
the loss per cent ? Ans. 37^ per ceat. 
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11. If I sell 3 petks <ji elorer-fleed fin* what one bushel 
ooBt me, what per cent do I gain ? Ans. dS^ per cent. 

12. A, haying a debt against B, agreed to take $.87^ oa 
the dollar; what per cent. did.A lose ? 

13. A grocer 4x>aght 7 cwt 20 lb. of sogar, at 7 cents a 
poond, and sold 3 cwt. 42 lb. at 8 cents, and the remainder at 
8^ cents ; what was his gain per cent ? Ans, IB^^ per cent 

14. Bought 2 hogsheads of wine, at $1.25 a gaUon, and 
sold the same at $1.60 ; what was the whole gain, and whikt 
the gain per cent ? Ant, Gain 28 per cent 

15. A grain dealer boaght com at $m a bushel and sold 
it at $.66, and wheat for $1.10, and sold it for $1.37^; upon 
which did he make the gi^eater per cent ? 

Ans. 5 per cent, upon the wheat 

CASE ui. 

fUlUB. To find the selling price, when the cost and 
the gain or loss per cent, are given. 

1. Bought a horse for $136 ; fof how much must he be sold 
to gain 25 per cent ? 

OPEBATION. Analysis. Since $1 of cost 

$1 -f- .25 = $1.25. sells for $1.25, $136 of cost will 

$1.25 X 136 = $170, Ans. ^^^ ^^^ 1^6 times $1.25, which 

Or XSLQ. 4- JUL — 4-24 — A equals $170, the selling price. 

^^tvT- il70""^t ^''«^"^ *^^ costisiW,and 

$136 X i = $170, Ans. ^^^ ^^ ^^ ^^^ selUng^price 

will be \^ = f of the cost, or 
^ of $136 = $170. If the horse had been sold at a loss of 25 per 
cent.| then $1 of cost would have sold for $1 minus .25, or $.75, 
&c. Hence, 

Rule. MuUiply $1 increased hy the gain or diminished hy 
the loss per cent hy the number denoting the cost. Or, 

Take such apart of the cost as is equal toj^^ increased or 
diminished by the gain or loss per cent. 

Case in is what ? Gire exphmation. Bule. 
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EXAMPLES FOR PRACTICE. 

2. If 12^ hundred weight of sugar cost $140, how must 
it be sold per pound to gain 25. per cent? Am. 14 cents. 

3. Bought a hogshead of molasses for 30 cents a gallon, 
and paid 16f per, cent, on the prime cost, for freight and cart- 
nge ; how much must it sell for, per gallon, to gain 33^^ per 
cent, on the whole cost? Atis. $.46f. 

4. For what price must I sell coffee that cost lOj^ cents a 
pound, to gain 17^ per cent ? 

5. If I am compelled to sell damaged goods at a loss of 15 
per cent, how should I mark goods that cost me $.62 j^? 
$1.20? $3.87^? A31S. $.53^; $1.02; $3.29fT 

6. A man, wishing to raise some money, offers his housie 
and lot, which cost him $3240, for 18 per cent less than cost ; 
w^liatid the price ? ^ 

7. C bought a farm of 120 acres, at $28 an acre, paid 
$480 for fencing, and then sold it for 12j- per cent advance 
on the whole cost; what was his whole gain, and what did he 
receive an acre ? Ans. $480 gain ; $36 an acre. 

8. Bought a cask of brandy, containing 52 gallons, at 
$2.60 per gallon ; if 7 gallons leak out, how must the remain- 
der be sold per gallon, to gain 37^ per cent on the cost of the 
whole? Ans, $4.13^. 

9. A merchant bought 15 pieces of broadcloth, each piece 
containing 23^ yards, for $840, and sold it so as to gain 18f 
per cent ; liow much did he receive a yard ? 

CASE IV. 

363. To find the cost, when the selling price and 
the gain or loss per cent, are given. 

1. A merchant sold cloth for $4.80 a yard, and by so doing 
made 33^ per cent ; how much did it cost ? 

OPERATION. 

1 + .33 J = 1.38^ ; $4.80 -r 1-33^ = $3.60, Am. 
Or, $4.80 = f of the cost ; $4.80 -7- 4 = $3.60. 

CassIVUwbaX^ 
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Analysis. Since the gain is 33|^ per cent of the cost, $1 of the 
cost, increased by 33^ per cent, will be what $1 of cost sold for : 
therefore there will be as many dollars of cost, as 1.33^^ is con- 
tained times in $4.80, or $3.60. Or, since he gained 33^ per cent 
= ^ of the cost, $4.80 is | of the cost ; $4.80 -i- 1=: $3.60. 

Note. If the rate per cent, be loss, we subtract it from 1, instead, 
of adding it Hence the following 

Rule. Divide the selling price hy 1 incrensed hy the gain 
or diminished by the lass per cent,, expressed decimaUy, or in 
the form of a common fraction, imd the quotient will be the 
cost, 

EXAMPLC:8 FOB PBACTICB. 

2. Bj selling sugar at 8 cents a pound, a merchant lost 20 
per cent ; what did the sugar cost him ? Ans, 10 cents. 

8. Sold flour for $6.12J per barrel, and lost 12^ per cent. ; 
what was the cost ? Ans, $7.00. 

4. A grocer, by selling tea at $.96 a pound, gains 28 per 
cent. ; how much did it cost him ? Ans, $.75. 

5. Sold a quantity of flour for $1881, which was 18f per 
cent more than it cost ; how much did it cost ? 

6. Sold 25 barrels of apples for $69.75, and made 24 per 
cent. ; how much did they cost per barrel ? 

7. Sold 9^ cwt of sugar at $8^ per cwt, and thereby lost 
12 per cent j how much was the whole cost? 

8. Having used a carriage six months, I sold it for $96, 
which was 20 per cent below cost ; what would I have received 
had I sold it for 15 per cent, above cost? Ans. $138. 

9. B sells a pair of horses to C, and gains 12^ per cent. ; 

C sells them to D for $570, and by so doing gains 18^ per ^ 
cent ; how much did the horses cost B ? Ans. $426.66§. 

10. A grocer sold 4 barrels of sugar for $24 each ; on 2 
barrels he gained 20 per cent, and on the other 2 he lost 20 
per cent ; did he gain or lose on the whole ? Ans. Lost $4. 

11. A person sold out his interest in business for $4900^ 
which was 40 per cent more than 3 times as much as he began 
with ; how much did he begin with ? Ans, $1166.66 J. 

Give explaaation. Bule. 
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264. Insurance on property is security guaranteed by 
one party to another, for a stipulated sum, against the loss of 
that property by fire, navigation, or any other casualty. 

369. The Insorer or Underwriter is the party taking the 
risk. 

966. The Inrared is the party protected. 

367* The Policy is the written contract between the 
parties. 

368. The Preodnm is the sum paid by the insured to the 
insurer, and is estimated at a certain rate per cent, of the 
iamount insured, which rate varies according to the degree of 
hazard, or class of risk. 

Note. As a security against fraud, most insurance companies take 
risks at not more than two thirds the full yalue of the property 
insiufed. 

360 • To find the premium when the rate of insur- 
ance and the amount insured are given. 

1. What must I pay annually for insuring my house to the 
amount of $3250, &t H per cent premium ? 

OPERATION. Analysis. We 

$3250 X .01^ or .0125 = $40,625. multiply the amount 

Or, li per ct = ^ J,, = ^ ; insured, $3250, by 

$3250 X A = $40.62^. ^^\ "^\^* ^u 

^ ¥iF r ? ^gjj^^ ^^ ^ji^ result, 

$40,625, is the premium. Or, the rate, 1^ per cent, i* xfff^ Jir ^ 
the amount insured, and ^ of $3250 is $40.62^. Hence the 

KuLE. Multiply the amount insured hy the rate per cent^ 
and the product will he the premium. Or, 

Take such apart of the amount insured as the rate is part 
of 100. 

Define insuruice. Insurer, or underwriter. Policy. Premium, 
To what amount can property usually he insured ? Give analysis of 
example 1. Rule. 
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EXAMPLES FOR PRACTICE*' 

2. What is the premium on a policy for $750, at 4 per 
cent.? Ans. $30. 

3. What premium must be paid for $4572.80 insurance, at 
2i per cent.? Ans. $114.32. 

4. A house and furniture, valued at $5700, are insured at 
1| per cent. ; what is the premium ? Ans. $99.75. 

5. ^A vessel and cargo, valued at $28400, are insured at 3^ 
per cent. ; what is the premium ? Ans. $994^ 

6. A woolen factory and contents, valued at $55800, are 
insured at 2f per cent. ; if destroyed by fire, what would be 
the actual loss of the company ? Ans. $54237.60. 

7. What must be paid to insure a steamboat and cargo 
from Pittsburg to New Orleans, valued at $47500, at J of 1 
percent? Ans. $356.25. 

8. A gentleman has a house, insured for $8000, and the fur- 
niture for $4000, at 2f per cent. ; what premium most he 
pay? Ans. $285. . 

9. A cargo of 4000 bushels of wheat, worth $1.20 a bushel, 
is insured at J of 1 J per cent, on § of its value ; if the cargo be 
lost, how much will the owner of the wheat lose ? Ans, $1 636. 

10. What will it cost to insure a factory valued at $2f000> 
at f per cent«; and the machinery valued at $15400, at | per 
cent.? Ans. $264.25w 

TAXESw 

370* A Tax is a sum of mopey assessed on* the person 
or property of an individual, for public purposes. I 

JlTl. When a tax is assessed on property^ it is apportioned 
at a certain per cent, on the estimated value. 

When assessed on the person, it is apportioned equally 
among the male citizens liable to assessment, and is called a 
poU tax. Each person so assessed is called a poll. 

What is a tax ? Haw is a tax on property apportioned ! On the 
perso% how \ 
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TAXJES. 

2 T3. Property is of two kinds — real estate, and personv 
property. 

373* Beal Estate consists of immovaUe property, such 
as lands, houses, &c. 

374. Personal Property consists of movable property, 
such as money, noteSj furniture, cattle, tools, &c. 

37tS. An Inventory is a written list of articles of proper- 
ty, with their value. 

376 • Before taxes are assessed, a complete inventory of all 
the taxable property upon which the tax is to be levied must 
be made. If the assessment include a poll tax, then a complete 
list of taxable polls must also be made out. 

I. A tax of $3165 is to be assessed on a certain town; 
the valuation of the taxable property, as shown by the as- 
sessment roll, is $600,000, and there are 230 polls to be as- 
sessed 75 cents each ; what will be the tax on a dollar, and 
how much will be A's tax, whose property is valued at $3750, 
and who pays for 3 polls ? 

OPERATION. 

$.75 X 220 1= $165, amount assessed dh the polls. 

$3165 — $165 1= $3000,. amount to be assessed on the property. 

$3000 -7- $600,000 = .005, tax on $1. 

$3750 X .005 1= $18.75, A's tax on property. 

$.75 X 3=: $2.-25, Afs tax on 3 polls. 

$18.75 + $2.25 zzi $21, amount of A's tax. 

Hence the following 

BuLE. I. Find the amount of poll tax^ if any, and mhtract 
this 'sum from the whole amount of tax to he assessed* 

II. Divide the sum to he raised on property, hy the whole 
amount of taxahle property, and the quotient will he the per 
cent,, or the tax on one dollar. 

III. Multiply each man's taxahle property hy the per cent, 
or the tax on $\,and to the product add his poll tax, if any ; 
the result wiU he the whole amount of his tax- 

What is real estate ? Personal property ? An inventory ? Explain 
thtt process of levying a state or other tas*. Rule. 
10» 
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Note. Having foxmd the tax on $1, or the per cent., which in the 
preceding example we find to be 5 mills, or 1 per cent., the operation 
of assessing taxes may be greatly facilitated by finding the tax on ^2, 
$3, &c., to $10, and then on $20, $30, &c., to $100, and arranging 
the numbers as in the following 



TABLE. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


TUL. 


Prop. 


Tax. 


$lglre« 


$.005 


$10 


$.05 


$100 


$ .50 


$1000 


$5.00 ; 


2 " 


.01 


20 


.10 


200 


1.00 


2000 


10. 


3 " 


.015 


30 


.15 


300 


1.50 


3000 


15. 


4 " 


.02 


40 


.20 


400 


2.00 


4000 


20. ^ 


6 " 


.025 


50 


.25 


500 


2.50 


5000 


25. 


6 " 


.03 


60 


.30 


600 


3.00 


6000 


30. 


7 " 


.035 


70 


.35 


700 


3.50 


7000 


35. 


8 " 


.04 


80 


.40 


800 


4.00 


8000 


40. 


9 " 


.045 


90 


.45 


900 


4.50 


9000 


45. 



EXAMPLES FOR PRACTICE. 

2. According to the conditions of the last example, how 
much would be a person's tax whose property was assessed 
at $3845, and who paid for 2 polls ? 

Finding the amount from the table, 

The tax on $3000 is . . 

« « i' 800 " 

« « « 40 ... . « 

5 .... " 

2 poUs " 



it it 



. $15.00 

4.00 

.20 

.025 

1.50 



Total tax is $20,725 

s 

8. How much would be Ws tax, who was assessed for 1 
poll, aniJ on property valued at $5390 ? . Am. $27.70. 

4. A tax of $9190.50 is to he assessed on a certain village; 
the property is valued at $1,400000, and there are 2981 polls, 
to be taxed 50 cents each ; what is the assessment on a dollar ? 

^what is C*3 tax, his property being assessed at $12450, and he' 
paying for 2 polls ? Ans. $.005^ on $1 ; $69.47 J-; Cs tax. 

5. What is the tax of a non-resident, having property in 
the same village valued at $5375 ? Ans, $29.5625. 



Explain the table and Iti use. 
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6. A mining corporation, consisting .of SO persons, are 
taxed $4342,75 ; their property is assessed for $188000, and 
each poll Is assessed 62 j^ cents ; what per cent is their tax, 
and hovv much must he paj whose share is assessed for $2500, 
and who pays for 1 poll ? Am. 2^ per cent. ; $58,125. 

7. In a certain county, containing 25482 taxable inhab- 
itants, a tax of $103294.60 is assessed for town, county, and 
state purposes ; a part of this sum is raised by a tax of 30 
cents on each poll ; the entire valuation of property on the as- 
sessment roll is $88260000 ; what per cent is the tax, and how 
much will a person's tax be who pays for 3 polls, and whose 
property is valued at $9470 ? Ans. to last, $24,575. 

8. The number of polls in a certain school district is 225, 
and the taxable property $1246093.75 ; it is proposed to build 
a union school house at an expense of $10000; if the poll tax 
be $1.25 a poll, and the cost of collecting be 2^ per cent, what 
will be the tax on a dollar, and how much will be E's tax, who 
pays for 1 poll, and has property to the amount of $11500 ? 

Ans. $.008, tax on $1 ; $93.25, E's tax. 

9. In a certain* district the school was supported by a rate- 
bill ; the teacher's wages amounted to $200, the fuel and other 
expenses to $75.57 ; the public money received was $98, and 
the whole number of days' attendance was 3946 ; Absent 2 
pupils 118 days each; how much was his rate-bill? Ans. $\0.62 

CUSTOM HOUSE BUSINESS. 

37T. Duties, or Customs, are taxes levied on imported 
goods, for the support of government and the protection of home 
industry. 

378* A Custom House is an office established by govern- 
ment for thfe transaction of business relating to duties. 

379. A Port of Entry is a seaport town having a cus- 
tom house. 

Define duties. A oastom house. 
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380* Tonaage is a tax levied upon a Teasel, independent 
of its cargo, for the privilege of coming into a port of entry. 

381* Revenne is the income to government from duties 
and tonnage. 

Duties are of two kinds — ad valorem and specific. 

383. Ad Yalorexn Duty is a sum computed on the cost 
of goods in the country from which they were imported. 

383* Specific Duty is a sum computed on the weight or 
measure of goods, without regard to their cost. 

384* An Invoice is a bill of goods imported, showing 
the quantity and price of each kind. 

38ff. By the New TariflF Act, approved March 2, 1857, 
all duties taken at the U. S. custom houses, are ctd valorem. 

In collecting customs, it is the design of government to tax 
only so much of the merchandise as will be available to the 
importer in the market. The goods are weighed, measured, 
gauged, or imported, in 'Order to ascertain the actual quantity 
and value received in port ; and an allowance is made in every 
case, of waste, loss, or damage. 

386. Tare is an allowance of the weight of the package 
or covering that contains the goods. It is ascertained by 
actually weighing one or more of the empty boxes, casks, or 
coverings. In common articles of importation, it is sometimes' 
computed at a certain per cent, previously ascertained by 
frequent trials. 

38T. Leakage is an allowance on liquors imported in 
casks or barrels. 

388. Breakage is an allowance on liquors imported ii^ 

bottles. 

NoTB. Actual leakage or breakage is allowed, there being no fixed 
or legal rate. 

389. Gross Weight or Vakie is the weight or value of 
the goods before any allowance has been made. 

300. Net Weight or Value is the weight or^alue after 
all allowances have been deducted. 

Define Tonnage. Reyenne. Ad valorem duty. Specific duty. An 
Jnroio^, Tare, L^akagQ. Breakage. Qrost weight or value. Net 
weight or ralua. 
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KoTS. Draft is an allowance for the waste of eertain articles, and 
!b made only for siatittieal pttrpotet ; it does not affect the amount of 
duty. The rates of this allowance are as follows : 

On . 1121b lib. 

AboTe 112 lb. hnd not exceeding 224 lb., 2 lb. 

" 224 lb. *♦ " " 836 lb., 8 lb. 

•* 836 lb. *• " •' 1120 lb., 4 lb. 

•* 11201b. " " •* 20161b., 71b. 

" 20161b 91b. 

1. What is the duty, St 24 per cent, on 50 gross of London 
ale, inyoiced at $1.20 per dozen^ 2} per cent, being allowed 
for breakage? j 

OPERATION. Analysis. We 

J1.20 X 12 X 50 « $720, gross value, first find the cost of 
8720 X .025 = $18, breakagei *he ale, at the in- 

$720 — $18 = $702, net value. voice price,which is 

$702 X .24 = $168.48, duty. ^^^O. From this 

sum we deduct the 
allowance for breakage, $18, and compute the duty on the re- 
mainder. Hence the following - 

EuLE.. Deduct aUowanceSy if necessary, and compute the 
duty J at the given rate, on the net value, 

NoTB. — In. the following examples, the legal rate of duty will bo 
given, according to the Tariff of 1851. 

EXAMPLES FOR PRACTICE. 

2. What is the duty at 19 per cent, on 224 yards of plaid 
silk, invoiced at $.95 per yard ? Ans, $40.43+. 

8. Wliat is the duty at 24 per cent, on 50 barrels of sperm 
oil, each containing originally 31} gallons, invoiced at $.54 per 
gallon, allowing 2 per cent, for leakage ? Ans, $200.03 + . 

4. What is the duty at 15 per cent, on 175 bags of .Tava 
coffee, each containing 115 lbs., valued at 15 cents per pound? 

Ans. $452.81|. 

5. John Jones imported from Havana 25 hhds. of W, I. 
molasses, which was invoiced at 36 cents per gallon ; allowing 
} per cent, for leakage, what was the duty at 24 per eent. ? 

Ans. $135,399+. 

- — ■ - ••• - - - - _ 

Define draft. QWe vaal^aVa. ^x^a. 
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SmPLE INTEREST. 

391. Interest is a sum paid for the use of money. 
S93* Principal is the sum for the use of which interest 
is paid. 

393. Bate per cent per annum is the sum per cent, paid 
for the use of $100 annually. 

KoTE. The rate per cent, is commoxily expressed decunally, as hun- 
dredths (9S1). 

394, Amount is the sum of the principal and interest. 
39tS* Simple Interest is the sum paid for the use of the 

principal only, during the whole time of the loan or credit 

306. L^^ Interest is the rate per cent, established by 
law. It varies in' different States, as follows : 



Alabama, 8 per cent 

Arkansas, 6 

Connecticut, 6 

Delaware, 6 

Dist of Columbia, . . .6 

Florida, 8 

Georgia, 7 

Illinois, 6 

Indiana, 6 

Iowa, 7 

Kentucky, 6 

Louisiana, 5 

Maine, ^. .6 

Maryland, 6 

Massachusetts, 6 

Michigan, 7 



Missouri, 6 

New Hampshire, j^. . .6 

New Jersey, 6 

New York 7 

North Carolina, 6 

Ohio, 6 

Pennsylvania, ....... 6 

Rhode Island, 6 

South Carolina, 7 

Tennessee, 6 

Texas, 8 

United States (debts), 6 

Vermont, Q 

Virginia, 6 

Wisconsin, 7 



8 per cent 



Note. When the rate pert^ent. is not specified, in accounts, notes, 
mortgages, contracts, &c., the legal rate is always imderstood. 

397. Usury is illegal interest, or a greater pert^ent than 
the legal rate. 

CASE I. 

398. To find the interest on any sum, at any rate 
per cent., for years and months. 

Define interest. Principal. Rate peir cent, per annum. Amount 
W>at is simple interest ? Legal interest ? Usury ? Case I ? 
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In percentage, any per cent, of any given number is so 
many hundredths of that number ; but in interest, any rate per 
cent, is confined to 1 year, and the per cent to be obtained 
of any given number is greater than, the rate per cent, per 
annum if the time be more than 1 year, and less than the rate 
per cent per annum if the time be less than 1 year. Thus, 
the interest on any sum, at any rate per cent, for 3 years 6 
months, is 3^ times the interest on the same sum fi)r 1 year; 
and the interest for 3 months is j- of the interest for 1 year. 

1. What is the interest on $75.19 for 3 years 6 months, at 
6 per cent ? 

OPERATIOy. 

$75.19 

.06 Analysis. The interest on $75.19, for 1 yr., 

^ at 6 per cent, is .06 of the principal, or $4,511^, 

$4.5 114 and the interest for 3 yr. 6 mo. is 3 ^ = 3^ times 

H the interest for 1 yr., or $4.5114 X 3^, which is 

"^ 22557 $15,789 +, the Ans. Hence, the following 

135342 



$15.7899, Ans. 

Rule. I. Multiply the principal by the rate per cent., and 
the product will he the interest for 1 year. 

II. Multiply this product by the time in years and fractions 
of a year, and the result will be the required interest. 

EXAMPLES FOR PRACTICE. 

2. What is the interest of $150 for 3 years, at 4 per cent ? 

Ans. $18. 
8. What is the interest of $328 for 2 years, at 7 per cent ? 

4. What is the interest of $125 for 1 year 6 months, at 6 
percent? Ans. $11.25. 

5. What is the interest of $200 for 3 years 10 months, at 
7 per cent ? Ans. $53.66 + . 

6. What is the interest of $76.50 for 2 years 2 months, at 

5 per cent ? Ans. $8,287 + . 

Explain the difference between percentage and intereit* Qy^ 
analysis. Rule. 
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7. What is the interest of $1276.25 for 11 months, at 7 
percent? An$. $81,894-- 

8. What is the interest of $2569.75 for 4 years 6 months, 
at 6 per cent ? 

9. What is the interest of $1500.60 for 2 years 4 months, • 
at 6J per cent? Ans. $218.8375.^^ 

10. What is the amount of $26.84 for 2 years 6 months, at 
5 per cent? Am. $30,195. 

11. What is the amount of $450 for 5 years, at 7 per cent ? 

12. What, is the interest of $4562.09 for 3 years 3 months, 

at 3 per cent ? . Arts, $444.80 + . y" 

13. What is the amount of $3050 for 4 years ^ months, a^\^ 
5J per cent? Am. $3797.25 + . 

14. What is the interest of $5000 for 9 months, at 8 per 
cent? • Ans. $300. 

15. If a person borrow $375 at 7 per cent, how much will 
be due the lender at the end of 2 yr. 6 mo. ? 

16. What is the interest paid on a loan of $1374.74, at 6 
per cent, made January 1, 1856, and called in January 1, 
1860? Arts. $329,937 + . 

17. If a note of $605.70 given May 20, 1858, on interest at 
8 per cent, be taken up May 20, 1861, what amount will then 
be due if no interest has been paid? Ans. $751,068. 

CASE n. 

390. To find the interest on any sum, for any 
time, at any rate per cent. 

The analysis of our rul^ is based opon the following 

Obvious RekUions between TKme and Interest. 

I. The. interest on any sum, for 1 year, at 1 per cent., is 
.01 of that sum, and is equal to the principal with the separatrix 
removed two places to the left. 

II. A month being ^^ of a year, -j^ of the interest on any 
sum for 1 year is the interest for 1 month. 

What is Case 11 } Give the first relation between time and interest 
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III. The interest on any sam for 3 days is ^ = ^ z= .1 
of the interest for 1 month, and any number of days may 
readily be reduced to terUhs of a month by dividing by j3. 

IV. The interest on any sum, for 1 month, multiplied by 
any given time expressed in months and tenths of a month, 
will produce the required interest. 

I. What is the interest on $724.68 for 2 yr. 5 ma 19 da., 
at 7 per cent ? 

OPERATION. Analysis. We remoYe 

2yr. 5 mo. 19 da. = 29.6^ mo. the separatrix in the given 

lo \ <t7 9 AAd principal two places to the 

12)^7.2468 j^^^ ^^ ^^^^ ^^2468. 

$•6039 the interest on the given sum 

29.6^ for 1 year at 1 per cent 

-— T- (800 L). Dividing this by 

^"^^ 12, we have $.6039, the inter- 

3^234 est for 1 month, at 1 per cent 

54351 (XL) Multiplying this 

12078 quotient by 29.6^, the time 

rjTTrrrr expressed in months and deci- 

3P17.»9dD7 j^^ ^ ^ ^^^^y^^ ^jjj jy ^^ 

i we. have $17.89557, the in- 

$125.26899, Arts. terest on the given /sum for 

the given time, at 1 per cent 

(IV.). And multiplying this product by 7 (7 times 1 per cent), 

we have $125.268 -|->, the interest on the given prindpal, for the 

given time, at the given rate per cent Hence, 

Bulb. I. Remove the separatrix in the given principal 
two places to the left ; the result will be the interest for 1 year^ 
at 1 per cent. 

II. Divide this interest hyl2; the result mU be the interest 
for 1 month, at 1 per cent, 

III. Multiply this interest by the given time expressed in 
months and tenths of a month ; the result wiU be the interest 
for the given time, at 1 per cent 

IV. Multiply this interest by the given rate ; the product 
toiU be the interest required. 

Give the third. Fourth. Give analysis. Rule. 
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CoKTRAcnoNS. After removing the separatrix in the principal 
two places to the left, the result may be regarded either as the in- 
terest on the given principal for 12 months at 1 per cent., or for 1 
month at 12 per cent. If we regard it as for 1 month at 12 per 
cent, and if the given rate be an aliquot part of 12 per cent., the 
interest on the given principal for 1 month may readily be found by- 
taking such an aliquot part of the interest for 1 montn as the given 
rate is part of 12 per cent Thus, 

To find the interest for 1 month at 6 per cent, remove the 8ep- 
aratrix two places to the left, and divide by 2, 

To find it at 3 per cent, proceed as before, and divide by 4 ; at 4 
per cent, divide by 3 ; at 2 per cent, divide by 6, &c. 

SIX PER CENT. METHOD. 

300. By referring to 396 it will be seen that the legal 
rate of interest in 21 States is 6 per cent This is a sufficient 
reason for introducing the following brief method into this work ; 
Analysis. At 6 per cent- per annum the interest on $1 

For 12 months is $.06. 

" 2 months (t^=J of 12 mo.) " .01. 

" 1 month, or 30 days(t'j of 12 mo.) " .00}=$,005 (^ of $.06). 

" 6 days (J of 30 days) " .001. 

" 1 " (Jof6da.=5Vof30days) " .OOOJ. 
Hence we conclude that^ 

1st The interest on $1 is $.006 per month, or $.01 for every 
2 months ; ^ 

2d. The interest on $1 is $.000i per day, or $.001 for every 



From these principles we deduce the 

KuLE. I. To find the rate: — Call every year $.06, every 
2 months $.01, every 6 days $.001, and any less number of days 
sixths of 1 milL 

n. To find the interest : — Multiply the principal by the rate. 

Notes. — 1. To find the interest at any other rate per cent, by this . 
method, first find it at 6 per cent, and then increase or diminish the 
result by as many times itself as the given rate is greater or less than 6 
per cent Thus, for 7 per cent, add \, for 4 per cent, subtract ^, &c. 

What contractions are given ? Give analysis of the 6 per cent method. 
Bule. Its application to any other rate per cent 
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2. The interest of $10 for 6 days, or of $1 for 60 dAjs, is $.01. 
Therefore, if the principal be less than $10 and the time less thaa 6 
days, or the principal less than $1 and the time less than 60 days, the 
Interest will be less than $.01, and may be disregarded. 

8. Since the interest of $1 for 60 days is $.01, the interest of $1 for 
any iiamber of days is as many cents as 60 is contained times in tlio 
number of days. Therefore, if any principal be multiplied by the tiniii- 
ber of days in any given number of months and days, and the product 
divided by 60, the result will be the interest in cents. That is. Mufti- 
ply the principal by the number of dayt, divide the product by 60, and point 
off two 4tcimal placiM in the quotient. The reeuU wiU be the intereet in (he 
mime denomination as the principal 

EXAMPLES FOB PBACTICB. 

2. What is the interest of $100 for 7 years 7 months, at 6 
percent.? Ans. $45.50. 

3. What is the amount of $47.50 for 4 years 1 month, at 9 
percent.? Ans. $64.956 4-. 

4. What is the amount of $2000 for 3 months, at 7 per 
cent.? ' Ans. $2035. 

5. What is the interest of $250 for 1 year 10 months and 
15 days, at 6 per cent. ? Ans. $28.12^. 

6. What is the interest of $36.75 for 2 years 4 months and 
12 days, at 7 per cent. ? Ans. $6,088 + . 

7. What is the amount of $84 for 5 years 5 months and 9 
days, at 5 per cent. ? 

8. What is the interest of $51.10 for 10 months and 3 
days, at 4 per cent. ? 

9. What is the interest of $175.40 for 15 months and 8 
days, at 10 per cent. ? Ans. $22.31 + . 

10. What is the amount of $1500 for 6 months and 24 
days, at 7^ per cent. ? Ans. $1563.75. 

11. What is the amount of $84.25 for 1 year 5 months 
and 10 days, at 6 J per cent. ? 

12. What is the interest of $25 for 3 years 6 months and 
20days, at 6 percent? Ans. $5.33f 

13. What is the interest of $112.50 for 3 months and 1 
4ay, at 9 J per cent. ? Ans. $2.70 -+-. 

What contractions are given ? 



^ 
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14. What is the interest o( $408 for 20 days, at 6 pe> 
cent-? Ans. $1.36. 

15. What is the interest of $500 for 22 days, at 7 per 
cent. ? 

' 16. What is the amount of $4500 for 10 days, at 10 per 
cent.? Ans. $4512.50. 

17. What is the amount of $1000 for 1 month 5 days, at 
.6J per cent.? Ans. $1006.56^-. 

18. Find the interest of $973.68 for 7 months 9 days, at 
4J' per cent. 

19. If I borrow $275 at 7 per cent, how much will I owe 
at the end of 4 months 25 days'? 

20. A person bought a piece of property for $2870, and 
agreed to pay for it in 1 year and 6 months, with 6 J per cent 
interest ; what amount did he pay ? Ans, $3149.825." 

21. In settling with a merchant, I gave my note-for $97.75, 
due in 11 months, at 5 per cent. ; what must be paid when 
the note falls due? Ans. $102.23 +. 

22. How much is the interest on a note of $384.50 in 2 
years 8 months and 4 days, at 8 per cent ? 

23. What is the interest of $97.86 from May 17, 1850, to 
Deceihber 19, 1857, at 7 per cent ? Ans. $51.98 +. 

24. Find the interest of $35.61, from Nov. 11, 1857, to 
Dec. 15, 1859, at 6 per cent Ans. $4,474. 

25. Required the interest of $50 from Sept 4, 1848, to 
^an. 1, 1860, at 3^ per cent. 

26. Required the amount of $387.20, from Jan. 1 to Oct 
20, 1859, at 7 per cent Ans. $408,957 -f-. 

27. A man, owning a furnace, sold it for $6000 ; the terms 
were, $2000 in cash on delivery, $3000 in 9 months, and the 
remainder in 1 year 6 months, with 7 per cent interest; 
what was the whole amount paid ? Ans. $6262.50. 

28. Wm. Gallup bought bills of dry goods of Geo. Bliss 
& Co., of New York, as follows, viz.: Jan. 10, 1858, $350; 
April 15, 1858, $150 ; and Sept 20, 1858, $550.50 ; he bought 
on time, paying legal interest ; what was the whole amount 
of his indebtedness Jan. 1, 1859 ? Ans. $1092.66 +. 
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PARTIAL PAY^tENTS OR K^^EfcSEMENTS. 

801 • A Partial Payment is payment in part of a note, 
bond, or other obligation ; when the amount of a payment is 
written on the back of the obligation, it becomes a receipt, and 
is called an Indorsement. 

$2000. "^ Springfield, Mass^ JanHt, 1857. ' 

1. For value received I promise to pay James Parish, or 

order, two thousand dollars, one year after date, with interest. 

George Jones. 
On this note were indorsed the following payments : 

Feb. 19, 1^58, $400 

June 29, 1859, $1000 

Nov. 14, 1859, $520 

What remained due Dec 24, 1860 ? 

OPERATION. 

Principal on interest from Jan. 4, 1857, $2000 

Interest to Feb. 19, 1858, 1 yr. 1 mo. 15 da., 135 

Amount $2135 

Payment Feb. 19, 1858, 400 

Kemainder for a new principal, $1735 

Interest from Feb. 19, 1858, to June 29, 1659, 1 yr. 

, .4mo. 10 da., 141.69 

' Amount $1876.69 

Payment June 29, 1859, 1000. 

Remainder for a new principal, $876.69 

Int»est from June 29, 1859, to Nov. 14, 1859, 4 mo. 

15 da., ..f 19.725 

Amount,... $896,415 

Payment Nov. 14, 1859, 520. 

Remainder for a new principal, $376,415 

Interest from Nov. 14, 1859, to Dec. 24, 1860, 1 yr. 

>lmo. 10 da., 25.09 

Remains due Dec. 24, 1860, $401.5054- 

"What is meant by partial payment ? By «xl iodaxwscQA&ll x^^^l 
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^^75.50, New York, May 1, 1855. 

^i For value received, we jointly and severally promise to 
pay Mason & Brc, or order, four hundred seventy-five dol- 
lars fifty cents, nine months afler date, with interest. 

Jones, Smith & Co. 

The following indorsements were made on this note : 

Dec. 25, 1855, received, $50 

July 10, 1856, ** 15.75 

Sept. 1,1857, '< 25.50 

June 14, 1858, « 104 

How much was due April 15, 1859 ? 

OPERATION. 

Principal on interest from May 1, 1855, $475.50 

Interest to Dec. 25, 1855, 7 mo. 24 da.,. 21.63 

Amount, $497.13 

Payment Dec. 25, 1855, 50. 

Bemainder for a new principal, $447.13 

Interest from Dec. 25, 1855, to June 14, 1858, 2yr. 

5 mo. 19 da., ....'. 77.29 

Amoi|nt, $524.42 

Payment July 10, 1856, less than interest^ 

then due, > $15.75 

Payment Sept. 1, 1857, ) 25.50 

Their sum less than interest then due, . . • $41.25 

Payment June 14, 1858,. 104. 

Their sum exceeds the interest then due, $145.25 

Bemainder for a new principal, $379.17 

Interest from June 14, 1858, to April 15, 1859, 10 mo. 

Ida.,.. • 22.19 

Balance due April 15, 1859, $401.36 -[- 

These examples have been wrought according to the method 
prescribed by the Supreme Court of the U. S», and are suf- 
. ficient to iJlustraterthe following 
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United States Rule. 

I. Find the amount of the given principal to the time of the 
first payment^ and if this payment exceed the interest then due 
euhtract it from the amount obtained^ and trecU the remainder 
as a new principal. 

II. But if the interest be greater than any payment^ cast the 
interest on the same principal to a time when the sum of the 
payments shall equal or exceed the interest due ; subtracting the 
sum of the payments from the amount of the principal^ the re- 
mainder will form a new principaly on which interest is to be 
computed as before. 

^^^^'^^' San Fhancisco, June 20, 1858. 

3. Three years after date we promise to pay Ross & 
Wade, or order, five hundred fourteen and -^ dollars, for 
value received, with 10 per cer.t interest Wilder & Bro. 

On this note were indorse! the following payments : Nov. 
12, 1858, $105.50; March 20, 1860, $200; July 10, 1860, 
$75.60. How m!uch remains due on .the note at the time of 
its maturity? Ans. $242.12 + . 

^^^[ Charleston, May 7, 1859. 

4. For value received, I promise to pay George Babcock' 
three thousand dollars, on demand, with 7 per cent, interest. 

John Mat. 

On this note were indorsed the following payments : — 

Sept. 10, 1859, received $25 

Jan. 1,1860, " 50t) 

Oct. 25, 1860, « 75 

April 4, 1861, « . 1500 

How much was due Feb. 20, 1862? Jns. $1344.85+. 

Give the United States Court rule for computing interest where 
partial payments have been made. 



an PEBCENTAOB. 



$912tV^. jjg^ Obleans, Aug. 8, 1850. 

5. One year after date I promise to pay George Bailey, or 
order, nine hundred twelve -^^ dollars, with 5 per cent, in- 
terest, for value received. James Poweli,. 

The note was not paid when due, but was settled Sept. 15, 
1853, one payment of $250 having been made Jan. 1, 1852, 
and another of $316.75, May 4, 1853. How much was due 
at theitime of settlement ? Am. $467.53 + . 

— U,.y - 

$184.56^ Cincinnati, April 2, 1860. 

6. Four months after date I promise to pay J. Ernst &; 
Co. one hundred eighty-four dollars fifty-six cents, for value 
received. ^ S. Anderson. 

The note was settled Aug. 26, 1862, one payment of $50 
having been made May 6, 1861. How much was due, legal 
interest being 6 per cent ? Ans, $154,188 -}- . 

Note. A note is on interest after it becomes due, if it contain no 
mention of interest. 

7. Mr. B. gave a mortgage on his farm for $6000, dated 
Oct. 1, 1851, to be paid in 6 years, with 8 per cent, interest. 
Three months from date he paid $500 ; Sept 10, 1852, $1126 ; 
March 31, 1854, $2000 ; and Aug. 10, 1854, $876.50. How- 
much was due at the expiration of the time ? Ans. $3284.84 -|- • 

303. The United States rule for partial payments baa 
been adopted by nearly all the States of the Union ; the only 
prominent exceptions are Connecticut, Vermont, and New 
Hampshire. 

Connecticut Rule. 

I. Payments made one year or more from the time the itU 
terest commenced, or from cmother payment, and payments less , 
than the interest due, are treated according to the United States 
rule. 

Give Connecticut rule for partial paytaients. 
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II. Payments exceeding the interest due^ and made within 
one year from the time interest commenced^ or from a former 
payment^ shall draito interest for the bcdance of the year, pro^ 
vided the interval does not extend beyond the settlement^ and the 
amount must be subtracted from the amount of the principal for 
one year ; the remainder wiU be the new prineipqL 

III. ff the year extend beyond the settlemeni^ then find the 
amount of the payment to the day of settlement, and subtract it 
from the amount of the principal to that day ; the remainder 
will be the sum due. 



^^^^' Woodstock, Ct., Jan. 1, 1858. 

1. For value received, I promise to pay Heory Bowen, or 
order, four hundred sixty dollars, on demand, with interest 

James Mabshall. 

On this note are indorsed the following payments : April 
16, 1858, $148 ; March 11,. 1860, $75 ; Sept 21, 1860, $56. 
How much was due Dec. 11, 1860 ? Ans. $238.16+. 

303. A note containing a promise to pay interest oit- 
nuaUy is not considered in law a contract for any thing more 
than simple interest on the. principal. For partial pa3rment8 
on such notes, the following is the 

Vebmont Eule. 

I. Find the amount of the principal from the time interest 
commenced to the time of settlement. 

XjL Find the amount of each payment from the time it was 
made to the time of settlement. 

ni. Suhtract the, sum of the amounts of the payments from 
the amount of the principal^ and the remainder will be the 
sum due. 



^^^^' Rutland, April 11, 1856. 

1. For value received, I pronuse to pay Amos Getting, or 
order, six hundred dollars on demand, with interest annually* 

John Beown. 

Give the Coimecticut rule for partial pttynuenXa. 'YYifc^ ^tomss^.x'^^* 
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On this note were indorsed tb^ following payments : Aug. 
10, 1856, $156; Feb. 12, 1857, $200; June 1, 1858, $185. 
What was due Jan. 1, 1859 ? Ans. $105.50+. 

304:. In New Hampshire interest is allowed on the an- 
nual interest if not paid when due, in the nature of damages 
for its detention ; and if payments are made before one year's 
interest has occurred, interest must be allowed on such pay- 
ments for the balance of the year. Hence the following 

New Hampshibe Rule. 

I. Find the amount of the principal for one year, and de* 
daetfrom it the amount of each payment of that year, from the 
time it was meuie up to the end of the year ; the remainder will 
he a new principal, with which proceed as before. 

n. ff the settlement occur less than a year from the last an^ 
nual term of interest, make the last term of interest apart of a 
year, accordingly. 

^^75. Keene,.-N. H., Aug. 4, 1858. 

1. For value received, I promise to pay George Cooper, or 
order, five hundred seventy-five dollars, on demand, with in- 
terest annually. David Greenman. 

On this note were indorsed the following payments : Nov, 
4, 1858, $64; Dec 13, 1859,. $48s^March 16, 1860, $248 ; 
Sept. 28, 1860, $60, What was due on the note Nov. 4, 
1860? Ans, $215.33. 

SOS. When no payment whatever is made, upon a i^te 
promising annual interest, till the day of settlement, in New 
Hampshire the following is the 

Court Rule. 
Compute separately the interest on the principal from the 
time the note is given to the time of settlement, and the interest 
on each year's interest from the time it shotdd be paid to the 
time of , settlement. The sum of the interests thus obtained, 
added to the principal, will be the sum due. 

The New Hampshire rule. The New Hampshire court rule. 



PABTIAL PAYMENTS. 24S 



?^ Keene, N. H., Feb. 2, 1855, 

1. Three years after date, I promise to pay James Clark, 
or order, five hundred dollars, for value received, with interest 
annually till paid. * John S- Briggs. 

What is due on the above note, Aug. 2, 1859 ? Ans. $649.40. 

Problems in Interest. 

306. In examples of interest there are five parts involved 
the Principal, the Rate, the Time, the Interest, and the 

'Amount. 

CASE I. 

307. The time, rate per cent, and interest being 
given, to find the principal. 

1. What principal in 2 years, at 6 per cent, will gain 
$31.80 interest? 

oPERATioi^. Analysis. Since $1, in 

$.12, Interest of |1 in 2 yean at 6per cent. 2 years, at 6 per cent, will 
$31.80 4- .12 = $265, An$. e^ ^-12 interest, the prin- 
cipal that will gain $31.80, < 
at the same rate and time, must be as many dollars as $.12 is con- 
tained times in $31.80; dividing, we obtain $265, the required 
principal Hence, 

Rule. Divide the given interest hy the interest of $1 for 
the given time and rate, and the quotient wiU he the principaL 

EXAMPLES FOR PRACTICE. 

2. What principal, at 6 per cent, will gain $28.1 2 j- in 6 
years 3 months ? Atu, $75. 

3. What som, put at interest for 4 months 18 days, at 4 
per cent, will gain $9.20 ? Ans. $600. 

"■"^4. What sum of lioney, invested at 7 per cent, will pay 
me an annual income of $1260 ? Ans. $18000. 

5. What sum must be invested in real estate, yielding 10 
per cent profit in rents, to produce an income of $3370 ? 
Ans. $33700: 

How many parts are considered in examples in interest? What * 
are they ? What is Case I } Qive analysis. Rule. 



r 
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CASE II. 

308. The time, rate per cent., and amount being 
given, to find the principal. 

1. What principal in 2 years 6 months, at 7 per cent, 
will amount to $88,125 ? 

OPERATION. Analysis. 

$1,175 Amt. of $1 in2ye«ra6BioiitlM,at7p«oeiit. Since $1, in 
125 ^1.176 = $75,^. iir/!J 



months, at 7 

per cent, will amount to $1,175, the principal that will amount to 
$88,125, at the same rate and time, must be as many dollars as 
$1,175 is contained times in $88.125 ; dividing, we obtain $75, the 
required: principal. Hence the 

Rule. Divide the given amount hy the amount of $1 Jbr 
the given time and rate, and the quotient will be the principal 
required, 

examples for practice. 

2. What principal, at 6 per cent., will amount to $655.20 
in 8 months ? Am. $630. 

3. What principal, at 5 per cent, will amount to $106,855 
in 5 years 5 months and 9 days ? f Ann. $84. 

~ 4. What sum, put at interest, at 5^ per cent., for 8 years 
5 months, will amount to $1897.545 ? Am. $1297.094-. 

5. What sum, at 7 per cent, will amount to $221,075 in 3 
years 4 months ? ^ . Am. $179.25. 

6. What is the interest of that sum, for 11 years 8 days, at 
10^ per cent, which will at the given rate and time amount to 
$857.54? Ana. $460.04. 

CASE Hi. 

309, The principal, time, and interest being given, 
to find *jie rate per cent. 

1. I lent $450 for 3 years, and received for interest $67.50 ; 
what was the rate per cent ? 

Give case II. Analysis. Bule. Case HE. 



PBOBLSBIB IN INTEBEST. S45 

OPEiUTXOH. Akaltsis. Since at 

$ 4.50 . 1 per cent. (450, in 3 

3 years, will gain $13.50 

TTTTT" interest, the rate per 

$13.50, tot. of $«0 «»8 year, .tl p«r cent. ^^^ ^^ ^^^ ^^^ J^^ 

$67.50 -7- 13.50 = 5 pereeat., Ans. principal, in the same 

time, will gain $67.50, 
must be^equal to the number of times $13.50 is contained in $67.50; 
dividing, we obtain 5, the required rate per cent. Hence the 

Rule. Divide the given interest hg the interest on the prin- 
cipal for the given time at 1 per cently and the quotient will he 
the rate per cent, required, ^ • - 

EXAMPLES FOR PRACTICE. 

2. If I paj $45 interest for the use of $500 3 years, 
what^s the rate per cent. ? ' Ans. 3. 

3. The interest of $180 for 1 year 2 months 6 days is 
$12.78 ; what is the rate per cent ? Ans, 6. 
^^. A man invests $2000 in bank stock, and receives a 
semi-annual dividend of $75; what is the rate per cent? 

5. At what per cent, must $1000 be loaned for 3 years 3 
months and 29 days, to gain $183.18 ? Ans. 5^. 

6. A man builds a block of stores at a cost of $21640, and 
receives for them an annual rent of $2596.80 ; what per cent, 
does he receive on the investment ? Ans. 12. 

^ CASE IV. 

314C Principal, interest, and rate per cent, being 
given, to find the time, 

1. In what time will $360 gain $86.40 interest, at 6 per 
cent? 

OPEBATION. Analysis. Since in 

$ 360 1 year $360, at 6 per 

,06 cent, will gain $21.60, 



WJ.C AXUUAiJ^A vrx j\ia,±o Ai. 

$21.60 Interest of$360 Jul year at 6 per cent, ^y^^ij^ ^j^g g^^g ^^^^^i 
1.40 -J- 21.60 cz 4 years, -4/w. pal, at the same rate, 



the number of years in 
which the same princi- 
pal, at the same rate, 
will gain $86.40, will be 



Analysis. Bule. Case TV. Analysis. 
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as many as $21.60 is contained times in $86.40 ; diyiding^, we ob- 
tain 4 years, the required time. Hence the 

Rule. Divide the given interest hy the interest on the prtn- 
cipal for 1 year, and Hie quotient will be the time required in 
years and decimals. 

Note. The decunal part of the quotient, if any, may be reduced to 
months and days (by 9#9)* 

EXAMPLES FOR PRACTICE. 

2. The interest of $325 at 6 per cent is $58.50; what is 
the time ? Ans. 3 years. 

3. B loaned $1600 at 6 per cent until it amounted to 
$2000 ; what was the time ? Ans, 4 years 2 months. 

4. How long must $204 be on interest at 7 per cent, to 
amount to $217.09 ? Ans. 11 months. 

5. Engaging in business, I borrowed $750 of a friend at 6 
per cent., and kept it until it amounted to $942 ; how long did 
I retain it ? Ans. 4 years 3 months 6 days. 

6. How long wiU it take $200 to double itself at 6 per cent, 
simple interest? Afts. 16 years 8 months. 

7. In what time will $675 double itself at 5 per cent ? 

Note. The time in years in which any sum will double itself may- 
be found by dividing 100 by the rate per cent. 



COMPOUND INTEREST. 

311. Componnd Interidst is interest onlK>th principal and 
interest, when the interest is not paid when due. 

Note. The simple interest may be added to the principal annually, 
• semi-annually, or quarterly, as the parties may agree ; but the taking 
of compoimd interest is not legeU, 

1. What is the compound interest of $200, for 3 years, at 
6 per cent. ? ^ 

Rule. In what time will any sum double itself at interest ? What 
compound interest ? 
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OPE&iLTION. 
$200 Principal for Ut year. 
$200 X .06 = 12 Interest for Ist year. 

$212 Principal for 2d year. 

$212 X .06 = 12.72 Interest for 2d year. 

$224.72 Principal for 3d year. 
$224.72 X -06 = 13.488 Interest for 3d year. 

$238,203 Amount for 3 years. 
200.000 Given principal 

$38.20^ Compound interest 

KuLE. L Find the amount of the given principal at the 
given rate for one yeary and make it the principal for the 
second year. 

n. Find the amount of thie new principal^ and make it the 
principal for the third year, and so continue to do for the given 
number of years. 

UL Subtract the given principal from the last amount, and 
the remainder will be the compound interest. 

Notes. \, When the interest is payable semi-annually or quar- 
terly, find the amount of the given jprincipal £Dr the first interval, and 
make it the principal for the second interval, proceeding in all respects 
as when the interest is payable yearly. 

2. When the time contains years, months, and days, find the amount 
for the years, upon which compute the interest for the months and 
days, and add it to the last amount, before subtracting. 

Vexamples for practice. 

2. What is the compound interest of $500 for 2 years at 7 
per cent ? Ans. $72.45. 

3. What is the amount of $312 for 3 years, at 6 per cent 
compound interest ? Ans, $371.59-}-. 

4. What is the compound interest^of $250 for 2 years, 
- payable semi-annually, at 6 per cent? Ans, $31.37+. 

5. What will $450 amount to in 1 year, at 7 per cent com- 
pound interest, payable quarterly ? Ans. $482.33. 

6. What is the compound interest of $236 for 4 years 7 
months and 6 days, at 6 per cent ? Ans. $72,664-. 

Explain operation. GWeTVk\ft. 
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7. What is the amount of $700 for 8 years 9 months and 
24 days, at 7. per cent, compound interest ? Jns. $906.55-|-- 

A more ej^peditious method of computing compound interest 
than the preceding, is by means of the following 

TABLfi, 

Showing the amount cffl, or £1, ai 3, 4, 5, 6, and 7 per cent.^ eompownd 

interettifor any mmJber ofyeareyfrom 1 to 20. 



Yn. 


8 per cent. 


4p0roeiit. 


6 per cent. 


6 per cent 


7 per cent. 


1 

2 
3 

4 
5 


1.030,000 
1.060,900 
1.092,727 
1.125,509 
1.159,274 


1.040,000 
1.081,600 
1.124,864 
1.169,859 
1.216,653 


1.050,000 
1.102,500 
1.157,625 
1.215,506 

1.276,282 


1.060,000 
1.123,600 
1.191,016 
1.262,477 
1.338,226 


1.07,000 
1.14,490 
1.22,504 
1.31,079 
1.40,255 


7 

8 

9 

10 


1.194,052 
1.229,874 
1.266,770 
1.304,773 
1.343,916 


1.265,319 
1.315,932 
1.368,569 
1.423,312 
1.480,244 


1.340,096 
1.407,100 
1.477,455 
1.551,328 
1.628,89a 


1.418,519 
1.503,630 
1.593,848 
1.689,479 
1.790,848 


1.50,073 
1.60,578 
1.71,818 
1.83,845 
1.96,715 


11 
12 
13 
14 
15 


1.384,234 
1.425,761 
1.468,534 
1.512.590 
1.557,967 


1.539,454 
1.601,032 
1.665,074 
1.731,676 
1.800,944 


1.710,339 
1.795,856 
1.885,649 
1.979,932 
2.078,928 


1.898,299 
2.012,196 
2.132,928 
2.260,904 
2.396,558 


2.10,485 
2.25,219 
2.40,984 
2.57,853 
2.75,903 


16 
17 
18 
19 
20 


1.604,706 
1.652,848 
1.702,433 
1,753,506 
1,806,111 


1.872,981 
1.947,900 
2.025,817 
2.106,849 
2.191,123 


2.182,875 
2.292,018 
2.406,619 
2.526,950 
2.653,298 


2.540,352 
2.692,7?3 
2.854,339 
3.025,600 
3.207,135 


2.95,216 
3.15,881 
3.37,293 
3.61,652 
3.86,968 



8. What is the amount of $800 for 6 yeai^, at 7 per cent 

OPEltATION. 

From the table $1.50073 Amount of $1 for the time. 
800 P rindpaL 

$1200.58400, Ans. 

9. What is the compound interest of $120 for 15 years, at 
5 per cent? Ans. $129.47+. 

Of what use is the table in computing compound interest ? 
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10. What is the amount ol $.10 for 20 years, at 7 per 
cent ? An$* $.38696. 



DISCOUNT. 

313. Discount is an abatement or allowance made for 
the payment of a debt before it is dae. 

313. The Present Worfh of a debt, payable at a future 
time without interest, is such a sum as, being put at legal in- 
terest, will amount to the given debt when it becomes due. 

1. A owes B $321, payable in 1 year ; what is the pres- 
ent worth of the debt, the use of money being worth 7 per 
cent? 

OPERATION. Analysis. The 

Am't of $1, 1.07 ) $321 ($300, Preient Talne. amount of $1 for 

321 I year is $1.07 ; 

therefore the pres- 

$321 Ghren mm or debt ^nt worth of every 

300 Present worth. ' $1.07 of the g^ven 

$21l>tocouiit debt is $1; and 

the present worth 
of $321 wiU be as many dollars as $1.07 is contamed times in $321. 
$321 -7- 1.07 = $300, Ans. Hence the following 

Rule. I. Divide the given sum or debt l^ the amount of 
$\for the given rate and time, and the quotient wiU be the pres- 
ent worth of the debt, 

II. Subtract the present worth from the given sum or debtj 
and the remainder wiU be the discount. ^ 

Note. The terms present worthy discount^ and debt^ are equivalent 
to principal, interest, and amount. Hence, when the time, rate per 
cent., and amount are given, the principal may be found by (80§) ; 
and Uie interest by subtracting the principal from the amount. 

EXAMPLES FOR PRACTICE. 

2. What is the present worth of $180, payable in 3 years 
4 months, discounting at 6 per cent. ? Ans. $150. 

Define discount. Present woit^h. Givi^ «a»Xi«3k* ^-v^^* 

11* 
t 

I 
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8. What is the present worth of a note for ^(1315.389, due 
in 2 years 6 months, at 7 per cent. ? Arts, $1119.48. 

4. What is the present worth of a note for $860,038, due 
in 3 years 6 months and 6 days, when money is worth 8 per 
cent ? What the discount ? Ans, $190.15-1-, discount. 

5. What is the present worth of a debt for $1005, on which 
$475 is to be paid in 10 months, and the remainder in 1 year 3. 
months, the rate of interest being 6 per cent. ? 

KoTE. When payments are to be made at different times without 
interest, find the present worth of each payment separately, and take 
their simi. 

Ans. $945.40-(-. 

6. I hold a note agamst C for $529,925, due Sept. 1, 1859 ; 
what must I discount for the payment of it to-day, Feb. 7, 
1859, money being worth 6 per cent. ? Ans. $17,425. 

7. A man was offered $3675 in cash for his house, or 
$4235 in 3 years, without interest; he accepted the latter 
offer ; how much did he lose, money being worth 7 per cent. ? 

Ans. $175. 

8. A man, having a span of horses for sale, offered them 
for $480 cash in hand, or a note of $550 due in 1 year 8 
months, without interest ; the buyer accepted the latter offer ; 
did the seller gain or lose thereby, and how much, interest be- 
ing 6 per cent ? Ans. Seller gained $20. 

9. What must be discounted for the present payment of a 
debt of $2637.72, of which $517.50 is to be paid in 6 months, 
$793.75 in 10 months, and the remainder in 1 year 6 months, 
the use of money being worth 7 per cent. ? Ans. $187.29 +. 

10. What is the difference between the interest and discount 
of $130, due 10 months hence, at 10 per cent. ? Ans. $.83^. 

PROMISCUOUS EXAMPLES IN PERCENTAGE. 

1. A merchant bought sugar in New York at 6|^ cents per 

pound ; the wastage by transportation and retailing was 5 per 

cent., and the interest on the first cost to the time of sale was 

^ per cent ; how much must he ask per pound to gain 25 c "^ 

cent? An*. ?v\-v ^«iv\si 
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2. A person purdiased 2 lots of land for $200 each, and 
sold one at 40 per cent more than cost, and the other at 20 
per cent, less ; how much did he gain ? Ans* $40. 

3. Sold goods to the amount of $425, on 6 months' credit, 
which was $25 more than the goods cost; what was the true 
profit, money being wwth 6 per cent, ? Ans. $12.62 +. 

4. Bought cotton cloth at 13 cents a yard, on 8 months' 
credit, and sold it the same day at 12 cents ca^ ; how much 
did I gain or lose per cent., money being worth 6 per cent ? 

An9, Lost 4 per cent 

5. A farmer sold a pair of horses fpr $150 each ; on one 
he gained 25 per cent, on the other he lost 25 per cent ; did 
he gain* or lose on both, and how much ? An9. Lost $20. 

6. A man invested § of all he was w<»th in the coal trade, 
and at the end of 2 years 8 months sold out his entire interest 
for $3100, which was a yearly gain of 9 per cent on the 
money invested ; how much was he worth when he commenced 
trade? Ans. $3750. 

7. In how many years will a man, paying interest at 7 per 
cent on a debt for land, pay the face of the debt in interest?' 

Ans. 14^ years. 

8. Two persons engaged in trade ; A furnished f of the 
capital, and B f ; and at the end of 3 years 4 months they 
found they had made a clear profit of $5000, which was 12J 
per cent per annum on the money invested ; how much cap- 
ital did each furnish ? Ans. A, $7500 ; B, $4500. 

9. Bought $500 worth of dry goods, and $800 worth of 
groceries ; on the dry goods I lost 20 per cent., but on • the 
groceries I gained 15 per cent. ; did I gain or lose on the 
whole investment, and how much ? Ans. Gained $20. 

10. What amount of accounts must an attorney collect, in 
order to pay .^i'ftr' $1100, and retain 8^ per cent for collect- 
ing? Ans. $1200. 

11. A merchant sold goods to the amount of $667, to be 
paid in 8 months ; the same goods cost him $600 one year 
previous to the sale of them; money \iWi^ ^^\?^ ^ ^^'t ^^v? 
what was bis true gain ? An&% %^3fc^Si 
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12. A nurseryman sold trees at $18 per hundred, and 
cleared i of his receipts; what per cent profit did he make ? 

Aiu, 50 per cent. 

13. If I of an article he sold for what f of it cost, what is 
the gain per cent. ? Ans. 40|. 

14. A lumber merchant sells a lot of lumber, which be has 
had on hand 6 months, on 10 months' credit, at an advance of 
30 per cent on the first cost ; if he ia paying 5 per cent, inter- 
est on capital, what are his profits per cent ? Aim. 21^. 

16. A person, owning f of a piece of property, sold 20 per 
cent of his share ; what part did he then own ? Am. ^. 

16. A speculator, having money in the bank,* drew 60 per 
cent of it, and expended 30 per cent of 50 per cent oAbis for 
728 bushels of wheat, at $1.12^ per bushel ; how much was 
left in the bank ? Ans. $3640. 

17. I wish to line the carpet of a room, that is 6 yards long 
and 5 yards wide, with duck f yard wide ; how many yards of 
lining must I purchase, if it will shrink 4 ^r cent in length, 
and 5 per cent in width ? Ans. 43|f . 

18. A's money is 28 per cent more than B's ; how many 
per cent is B's less than A's ? Ans. 21f . 

19. A capitalist invested f of his money in railroad stock, 
which depreciated 5 per cent in value ; the remaining f he in- 
vested in bank stock, which, at the end of 1 year, had gained 
$1200, which was 12 per cent of the investment ; what was the 
whole amount of his capital, and what was^ his entire loss or 
gain ? Ans. $25000, capital ; $450, gain. 

.20. Cs money is to D's as 2 to 3; if J of C's money be 
put at interest for 3 years 9 months, at 10 per cent, it will 
amount to $1933.25 ; how much money has each ? 

Ans. C,$2812; D, $4218. 

BANKING. 
314* A Bank is a corporation chartered by law for the 
purpose of receiving and loaning money, and furnishing a 
paper circulation. 

WhatVia\»sik> 



BANKING. 258 

81S. A Prominofy Hote is a written or printed engage- 
ment to pay a certain sum, either on demand or at a specified 
time. 

316. Bank Notes, or Bank Bills, are the notes made 
and issued bj banks to circulate as money. They are payable 
in sj pec ie at the banks. 

317. The Pace of a note is the sum made payable by 
the note. 

318. Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

319* I'he Maturity of a note is the expiration of the 
days of grace ; a note is due at maturity. 

330* Notes may contain a promise of interest, which will 
be reckoned from the date of the note, unless some other time 
be specified* 

The transaction of borrowing money at banks is conducted 
in accordance with the following custom : the borrower pre- 
sents a note, either made or indorsed by himself, payable at 
a specified time, and receives for it a sum equal to the face, 
le^s the interest for the time the note has to run. The amount 
thus withheld by the bank is in consideration of advancing 
money on the note prior to its maturity. 

331 • Bank Discount is an allowance made to a bank for 
the payment of a note before it becomes due. 

333. The ihrOc^eds of a note is the sum received for it 
when discounted, and is equal to the face of the note less the 
discount 

CASE I. 

333. Given the face of a note to find the proceeds. 
The law of custom at banks makes the discount of a note 

Define a promissory note. Bank notes. The face of a note. Days 
of grace. . The maturity of a note. Explain the process of discounting 
a note at a bank. Define bank discount. The proceeds of o. x^s^'^fo. 
What is Case I ? 
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equal to Uie simple interest at the legal rate for the time spe- 
cified in the note. Hence the 

Rule. I. Compute ihe interest on the face of the note for 
three days more than the specified time ; the result will be the 
discount. 

II. Subtract the discount from the face of the note^ and the 
remainder will be the proceeds. 

V EXAMPLES FOR PRACTICE. 

1. What is the discount, and what the proceeds, of a note 
for $450, at 60 days, discounted at a bank at 6 per cent. ? 

Ans. Discount, $4,725 ; proceeds, $445;275. 

2. What are the proceeds of a note for $368, at 90 days, 
discounted at the Bank of New York ? Ans. $361,345 +. 

3. What shall I receive on my note for $475.50, at 60 
days, if discounted at the Crescent City Bank, New Orleans ? 

Ans. $471.33-1-. 

4. What are the proceeds of a note for $10000, at 90 days, 
discounted at the Philadelphia Bank ? Ans. $9845. 

5. Paid, in cash, $240 for a lot of merchandise. Sold it 
the same day, receiving a note for $250 at 60 days, which I 
got discounted at the Hartford Bank. What did I make bj 
this speculation ? Ans, $7.37 j-^ 

6. A note for $360.76, drawn at 90 days, is discounted at 
the Vermont Bank. Find the proceeds. Ans. $355,168+. 

7. Wishing to borrow $530 of a western bank which is 
. discounting paper at 8 per cent., I give my note for $536.75, 

payable in 60 days. How much do I need to make up the 
required amount ? Ans. $.7645. 

NoTE8« 1. To indicate the maturity of a note or draft, a vertical 
line ( I ) is used, with the day at which the note is nominally due on 
the left, and the date of maturity on the right ; thus, Jan. ' I lo • 

2. When a note is on interest, payable at a future specified time, the 
amottnt is the face of the note, or the sum made payable, az}d must be 
made the basis of discount. -> ^ 

Give rule. 
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Find the maturity, term of discount, and proceeds of the 
following notes : — 

$500. Boston, Jan. 4, 1859. 

8. Three months after date, I promise to pay to the order of 
John Brown & Co. five hundred dollars, at the Suffolk Bank, 

value received. James Barker. 

Discounted March 2. ( Due, • April *|y. 

Jns. I Term of discount, 36 da. 

( Proceeds, $4^7. 

$750. St. Louis, June 12, 1859. 

9. Six months after date, I promise to pay Thomas Lee, or 
order, seven hundred fifty dollars, with interest, value re- 
ceived. ^ Byron Quinbt. 

Discounted at a broker's, Nov. 15, at 10 per cent. 

I Due, Dec. ^^\^^. 

Term of discount, 30 da. 
Proceeds, $766,434+. 

CASE n. 

334. Given the proceeds of a note^ to find the 

face. 

1. I wish to borrow $400 at a bank. For what sum must 

I draw my note, payable in 60 days, so that when discounted 

at 6 per cent. I shall receive the desired amount ? 

OPERATION. Analysis. $400 is the 

$1.0000 proceeds of a certain note, 

.0105 z= disc, on $1 tor 63 d«. ^^^ face of which we are 

required to find. We first 

$ .9895 = proceeds of $1. obtain the proceeds of $1 

$400 ^ .9895 = $404,244 = by the last case, and then 

fiweof the required note. divide the given proceeds, 

$400, by this sum ; for, as many times as the proceeds of $1 is con-. 

tained in the given proceeds, so many dollars must be the face of 

the required note. Hence the 

Give Case II. AxkBl-^^. 
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RiTLB. Divide the proceeds hy the proceeds of $1 for the 
time and rate mentioned^ and the quotient will be the /ace of 
the note. 

EXAMPLES FOB PRACTICE. 

2. What is the face of a note at 60 days, which yields 
$680 wiien discounted at a New Haven bank ? 

Jns. $687,215-+.. 

3. What is the face of a note at 90 da^^s, of which the pro- 
ceeds are $1000 when discoonted at a Louisiana bank ? 

Jns. $1013.085+. 

4. Wishing to borrow $500 at a bank, for what sum must 
mj note be drawn, at 30 days, to obtain the required amount, 
discount being at 7 per cent. ? Ans, $503.22 +. 

5. James Hopkins buys merchandise of me in New York, 
at cash price, to the amount of -$1256. Not having money, 
he gives his note in payment,, drawn at 6 months. What 
must be the face of the note ? ' Ans. $1302.341 +. 



EXCHANGE. 

33tS. Exehange is a method of remitting money from one 
place to another, or of making payments by written orders. 

336 • A Bill of Exchange is a written request or order 
upon one person to pay a certain sum to another person, or to 
his order, at a specified time. 

337* A Sight Draft or Bill is one requiring payment to 
be niAde " at sight," which means, at the time of its presenta- 
tion to the person ordered to pay. In other bills, the time 
specified is usually a certain number of days "afterlight." 

There are always' three parties, and usually four, to a trans- 
action in exchange : 

338. The Drawer or Maker is the person who signs the 
order or bill. 

(rive the rule. Define exchange. A bill of exchange. A sight draft. 
The drawer. % 
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899. The Brawed is the person, to whom the ordar is 

addressed. 

830« The Payee is the person to whom the money is or- 
dered to be paid. 

831 • The Buyer or Bemitter is the perscm who purchases 
the bilL He may, be himself the pa^feBj or the Ji>iU may be 
drawn in &ybr of ao^ other person* 

383* The Indorsement of a bill is the writing upon its 
baek, by which the paifee relinquishes his title, and transfers 
the payment to another. The payee may indorse in Uank by 
writing his name only^ which makes the bill payable to the 
hearer^ and consequently transfl^rable like a bank note ; or he 
may accompany his signature by a special order to pay to 
another person, who in his turn may transfer the title in .like 
manner. Indorsen become sepasately responsible for the 
amount <tf the bill, in case ike drawee fiuls to make payment. 
A bill made payable ta the hearer h transferable without in- 
dofsement. 

333. The Aeoeptance of a bill is the promise which the 
drawee makes when the bill is presented to him to pay it at 
maturity ; this obligaticm is usually acknowledged by writing 
the word .^^ Accepted," with his signature^ across the &ce of 
the bin. 

Note. Three days of grace are usually allowed for the payment of 
a bill of exchange after the time specified has expired. But in NeW 
York Bt<ite no grace is allowed on sight drafts. 

From these definitions, the use of a bill of exchange in mon- 
etary transactions is readily perceired. If a man wishes to 
make a remittance to a creditor, agent, or any other person 
residing at a distance, instead of transporting specie, which is 
attended with expense and risk, or sending bank notes, which 
are liable to be uncurrent at a distance from the banks that 
issued them, he remits a bill of exchange, purchased at a bank 
or elsewhere, and made payable to the proper person in or 

The drawee. The payee. The buyer. An indqrsement. An 
acceptance. What of grace on bills of exchange ? 
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near the place where he resides. Thus a man by paying 
Boston funds in Boston, maj pat New York funds into the 
hands of his New York agent 

834. The Conne of Exchange is the variation of the 
cost of tigJa hills from their par value, as affected bj the rela- 
tive conditions of trade and commercial credit at the two places 
between which exchange is made. It maj be either at a pre^ 
mium or discount, and is rated at a certain per cent on the 
fiice of the bill. Bills payable a specified tune after tight are 
subject to discpufUy like notes of hand, for the term of credit 
given. Hence their value in the money maiket is affected by 
both the course of exchange and the discount for time. < 

889. Foreign Exchange rektes to' remittances made be- 
tween different countries. 

336. Domestic or Iiilaad Exchange relates to remit-^ 
tances made between different places in thf same countr}!^ 

An inland bill of exchange is conunonly called a Draft 
In this work we shall treat only of Ldand Exchange* 

• CASE I. 

337. To find the cost of a draft. 



$500. Stbacuse, May 7, 1859. 

1. At sight, pay to James Clark, or order, five hundred 
dollars, value received, and charge the same to our account 
To M. Smith & Co. 

Messrs. Brown & FostbbtJ 
Baltimore. i 
What is the cost of the above draft, the rate of exchange 
being 1 j- per cent premium ? 

OPERATION. Analysis. Since ex- 

$500 X 1.015 = $507.50, Ans. c^?« ^» *' H P^r cent. 

premium, each aoiiar of 

the draft will cost $1,015 j and to find the whole cost of the draft, 

How is exchange conducted > Explain course of exchange. For- 
eign exchange. Inland exchange. Define a draft. "What is Case I ? 
Give analTsis. 



we miiltq>l7 its &oe, $500, by 1.015, and obtain (507.50, the le- 
quired Ans. 

$480. Boston, June 12, 1859. 

2. Thirty days after sight, pay to John Otis, or bearer, four 
hundred eighty dollars, value received, and charge the same 
to ^account of Amos Tbenchard. 

To John Stiles & Co., \ * 

New York. > ' 

What is the cost of the above draft, exchange being at a 
premiom of 3 per cent ? 

OPEBATIOK. Analysis. Since 

$1.0000 time is allowed, the 

.0055=: dkoount fiv 88 dajK, draft must suffer dis- 

$ -9945-. P^^^ discount of $1, at the 

_^03_= rat. of •xch-iga. j^^ ^^ ^ ^^^^^ ^^^ 

$1 .0245 = cott of |i or the draft. the specified time, al- 

$480 X 1.0245 z= $491.76, Ans. 1©^ grace, is $.0055, 

which, subtracted from 
$1, gives $.9945, the cost of $1 of the draft, provided sight ex- 
change were at par ; but sight exchange being at premium^ we add 
the rate, .03, to .9945, and obtain $1.0245, the actual cost of $1. 
Then, multiplying $480 by l.(]f^5, we obtain $491.76, the Ans. 
From these examples we derive the foUowing 

Rule. I. For sight drafts. — MvUtply the face of the draft 
hy 1 phis the rate when exchange is at a premium^ and hy 
1 minus the rate when exchange is at a discount. 

II. For drafts payable after sight — Find the proceeds of $1 
at bank discount for the specified time, at the legal rate where 
the draft is purchased; then add the rate of exchange when 
at a premium^ or subtract it when at a discotmt, and multiply 
the face of the draft hy this result. 

EXAMPLES FOB PRACTICE. 

3. A merchant in Cincinnati wishes to remit $1000 by 

(Hve analysis. Bule I; XL 
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cbnft to faifl agent in New York ; irfaat wifi tilie bill ooet, ex- 
change being at 3 per cent premium ? Am, $1030. 

4. What will be the cost in Rochester of a draft on Albany 
for $400, payable at sight, exchange being at f per cent, pre- 
mium? Ans. $403. 

5. A merchant in St. Louis orders goods from New York, 
to the amount of $530, which amount h^ remits by draft, ex- 
change being at 2} p& cent, premium. If he pays $20 for 
transportation, what will the goods cost bim in St Louis ? 

Ans. $564,576. 

6. What will be the cost, in Detroit, of a draft on Bpstcm 
for $800, payable 60 days after sight, exchange being at a pre- 
mium of 2 per cent. ? Am. $806.20. 

7. A man in Philadelphia purchased a draft on Chicago for 
$420, payable 30 days after sight ; what did it cost him, the 
rate of exchange being Ij- per cent, discount? Ans. $411.39. 

9. A merchant in Portland receives from his agent 820 
barrels of flour, purchased in Chicago at $10 per barrel ; in 
payment for which he remits a draft on Chicago, at 2|- per 
cent, discount The transportation of Ms flour cost $312. 
What must he sell it for per barrel to gain $400 ? Ans. $12, 

CA8B H. 

338« To find the face of a draft which a given sum 
will purchase. * 

1. A man in Indiana paid $869.72 for a draft on Boston, 
drawn at 30 days ; what was the face of the draft, exchange 
being at 3^ per cent, premium? 

OPERATION. Analysis. We find, 

$369.72 -7- 1X)27=: $360, Ans. ^7 ^^^ ^» *^* » draft 

for $1 will cost $1.027 ; 
hence the draft that will cost $369.72 must be for as many dollars as 
1.027 is contained times in $369.72; dividing, we obtain $360, the 
Ans, From this example and analysis we derive the following 

What is Case 11 ? Qvre analygis. 



BQUATIOM OF PAYMENIB. 261 

Rule. DividB Ae given cost.hy tie eoti of a draft far $1, 
€U the given rate of exchange ; the quotient ioiU he the face of 
the required draft. 

EXAMPLES FOB PRACTICE. 

2. What draft may be purchased for $243.60, exchange 
being at Ij^ per cent premium? Ans. $240. 

'3. What draft may be purchased for $79.20, exchange be- 
ing at 1 per cent, discount? Ans. $80. 

4. An agent in Pittsburg holding $282.66) due his em- 
ployer in New Haven, is directed to make the remittance 
by draft, drawn at 60 days. What will be the face of the 
draft, exchange being at 2 per cent premium ? Am. $280. 

5. An emigrant from Bangor takes $240 in bank bills to 
St Paul, Min., and there pays ^ per cent brokerage in ex- 
change for current money. What would he have saved by 
purchasing in Bangor a draft on St Paul, drawn at 30 days, 
exchange being at Ij^ per cent discount ? Ans. $5,599+. 

6. A Philadelphia manuftusturer is informed by his agent in 
Buffalo that $3 60^ is due him on the sale of some property. 
He instructs the agent to remit by a draft payable in 60 days 
after sight, exchange being at } per cent premium. The agent^ 
by mistake, remits a sight draft, which, when received in Philar ^ 
delphia, is accepted, and paid after the expiration of the three 
days of grace. If the manufacturer immediately puts this 
money at interest at the legal rate, will he gain or lose by the 
blunder of his agent ? Ans, He will lose $8,244-. 

EQUATION OP PAYMENTS. 

839. Equation of Payments is the process of finding the 
mean or equitable time of paymient of several sums, due at 
different times without interest 

340* The Tonn of Credit is the time to elapse before a 
debt becomes due. 

Bale. Define equation of payments. Term of credit 
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341, The Ayenge Term of Credit u the time to elapee 
before several debts, due at different times, maj all be paid 
at once, without loss to debtor or creditor. 

843* The Equated Time is the date at which the several 
debts may be canceled by one payment. 

CASE I. 

343* When all the terms of credit begin at the 
same date. 

1. On the first day of January I find that I owe Mr. Smith 
8 dollars, to be paid in 5 months, 10 dollars to be paid in 2 
months, and 12 dollars to be paid in 10 monlhs; at' what timie 
may I pay the whole amount ? 

OPEEATION. 

• $ 8 X 5 = 40 
10 X 2= 20 
12 X 10=120 

30 180 -7- 30 = 6 mo., average time of credit 

Jan. 1. -|- 6 mo. = July 1, equated time of payment. 
Analysis. The whole amount to be paid, as seen above, is $30 : 
and we are to find how long it shall be withheld, or what term of 
credit it shall have, as an equivalent for the various terms of credit 
on the different items. Now, the value of credit on any sum is meas- 
ured by the product of the money and time. And we say, the credit 
on $8 for 5 mo. ^ the credit on $40 for 1 mo., because 8 X 5 =: 40 
XI* In the same manner, we have, the credit on $10 for 2.mo.= 
the credit on $20 for 1 mo. ; and the credit on $12 for l6mo.= 
the credit on $120 for 1 mo. Hence, by addition, the value of the 
several terms of credit on their respective sums equals a credit of 1 
month on $180; and this equals a credit of 6 months on $30, be- 
cause 

30 X 6= 180 X 1. 

Rule. I. MvUiply each payment by its term of credit, and 
divide the mm of the products by the sum of the payments ; the 
quotient wiU be the average term of credit. 

Average term of credit. Equated time. €Kve Case I. Axudysis. 
Aule. • 
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IL Add the average term of credit to ike date at which' aU 
ths credits hegin, and the rttuU vfiU he the equated time of 
paymerU. 

N0TE8. 1. The periods of time used as multipliers must all be of 
the same denomination, and the quotient wiU be of the same denomi- 
nation as the terms of credit ; if these be months, and there be a re- 
mainder after the diyision, continue the division to days by redaction, 
always taking the nearest unit in the last result. 

2. The several rules in equation of payments are based upon the 
Xninciple of bank discount ; for they imply that the discount of a sum 
faid before it is due equals the interest of the same amount paid after 
It is due. 

EXAMPLES FOR PRACTICE. 

2. On the 25th of September a trader bought merchandise, 
as follows : $700 on 20 days' credit; $400 on 30 days' credit ; 
$700 on 40 days' credit : what was the average term of credit, 
and what the equated time of payment ? 

J ( Average credit, 30 days. 

C Equated time of payment, Oct. 25. 

3. On July 1 a merchant gave notes, as follows : the first 
for $250, due in 4 months ; the second for $750, due in 2 
months ; the third for $500, due in 7 months : at what time 
may they aU be paid in one sum ? Ans. Nov. 1. 

4. A &rmer bought a cow, and agreed to pay $1 on Mon- 
day, $2 on Tuesday, $3 on Wednesday, and so on for a week ; 
desirous afterward to avoid the Sunday payment, he offered to 
pay the whole at one time : on what day of the week would 
this payment come ? Ans, Friday. 

5. Jan. 1, I find myself indebted to John Kennedy in sums 
as follows : $650 due in 4 months ; $725 due in 8 mouths ; and 
$500 due in 12 months : at what date may I settle by giving 
my note on interest for the whole amount? Ans. Aug. 21. 

CASE 11. 

344. When the terms of credit begin at difTerenlT 
dates, and the account has only one side. 

34«S. An Accoimt is the statement or record of mercantile 
transactions in business Jbrm. 

Give Case II. De&ae «xi «a.^mx^« 
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846* The Itemf of an accoant maj be sums doe at the 
date of the transaction, or on credk for a specified time. 

An account may have both a debit and a credit nde, the 
former marked Dr., the latter Gr. Suppose A and B have 
dealings in 'which there is an interchange of money or prop- 
erty ; A keeps the account, heading it with B's name ; the Dr. 
side of the account shows what B has received Trom A; the 
Cr. side shows what he has parted with to A. 

347. The Balance of account is the difference of the two 
sides, and may be in favor of either party. 

If, in the transactions, one party has received nothing from 

the other, the balance is simply the whole amount, and the 

account has but one side. ' Bills of purchase are of this class. 

Note. Book accounts hear interest after the expiration of the term, 
of credit, and notes after they become due. 

348« To Average an Account is to find die mean or 
equitable time of payment of the balance. 

349. A Focal Date is a date to which all the others are 
compared in averaging an account 

1. When does the amount of the following bill become due, 
by averaging ? 
J. C. Smith, 

1859. To C. E. Borden, Dr. 

June 1. To Cash, $450 

« 12. « Mdse. on 4 mos., . 500 

Aug. 16. « Mdse., * 250 



FIRST OPERATION. 



SECOND OPERATION. 



Due. 



Jxme 1 

Oct 12 

4 Aug. 16 





133 

76 



Items. 



450 
500 
250 

1200 



Prod. 



66500 
19000 



85500 



Dae. 


da. 


Items. 


Prod. 


June 1 
Oct 12 
Aug. 16 


133 



57 


450 
500 
250 


59850 
14250 






1200 


74100 



85500 -J- 1200 = 71 da. 
da. after. 
Aug. 11. 



j^ S '71 da. after June 1, 



74100-^1200 = 62 da. 
J • 5 62 da. before Oct 12, 
^**^-^ or Aug. 11. 



Define items. Balance. To average an account. A focal data. 
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A17ALT8IS. By reference to the example, it will be seen that the 
items ^ire due June 1, Oct 12, and Aug. 16, aA shown in the two 
iterations. In the first operation we use the earliest date, June 1, 
as a focal date, and find the difference in days between this date and 
each of the others, regard being had to the number of days in cal- 
endar months. From June 1 to Oct. 12 is 133 da. ; from June 1 to 
Aug. 16 is 76 da. Hence the first item has no credit from June 1, 
the second item has 133 days* credit from June 1, and the third 
item has 76 days' credit from June 1, as appears in the column 
marked da. After this we proceed precisely as in Case I, and find 
the average credit,71 da., and the equated time,Aug. 11. 

In the second operation, the latest date, Oct. 12, is taken for a 
focal date ; the work is explained thus : Suppose the account to be 
settled Oct. 12. At that time the first item has been due 133 days, 
and must therefore draw interest for this time. But interest on 
$450 for 133 days =^ the interest on $59850 for 1 da. The second 
item draws no interest, because it falls due Oct. 12. The third item 
must draw interest 57 days. But interest on $250 for 57 days = 
the interest on $14250 for 1 day. Taking the sum of the products, 
we find the whole amount of interest due on the account, at Oct 12, 
equals the interest on $74100 for 1 day; and this, by division, is 
found to be equal to the interest on $1200 for 62 days, which time 
is the average term of interest. Hence the account would be settled 
^Oct 12, by paying $1200 with interest on the same for 62 days. This 
shows that 1200 has been due 62 days ; that is, it falls due Aug. 11, 
unthout interest. Hence the fbllowiug 

Rule. L Find the time at which each item becomes due, 
hy adding to the date of each transaction the term of credit, if 
any he specified, and write these dates in a column. 

XL Assume either the earliest or the latest date for a focal 
date, and find the difference in days between the focal date and 
each of the other dates, and write the results in a second column* 

in. Write the items of the account in a third column, and 

multiply each sum by the corresponding number of days in the 

preceding column, writing the products in a final column. 

» IV. Divide the sum of the products by the sum of the items. 

The quotient wiU be the average term of credit when the 

Give analysis. Rule. 
IP. 13 
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4arU€9l daU i$ the focal date^ or the average term afiniereti 
when the lateti date i$ the foeal date; in either ease abtfojfi 
reckon from the foeal date toward the other dateiy to^find the 
equated time of payment 

examples fob practice. 

2. John Bbown, 

1859.. To Jamss 6Bsiaa» Br. 

Jan. 1. To 50 yds. Broadcloth, (a> $3.00, . . • $150 
« 16. « 2000 « CaHco, ** .10, o . . 200 

Feb. 4. « 75 « Carpeting, « 1.33J, . . 100 
March 3. « 400 " Oil Cloth, « .40,... 160 
If James Greigg wishes ito settle the above bill by giving 
his note, from what date shall the note draw interest ? 

Jns, Jan. 27. 

3. Abbam Bitssel, 

1859o To Wtnkoop k Bbo., Dr. 

March 1. To Cash, • o e < e • ^ o o . • « « « r <: • < $300 

April 4. ^ Mdse., . o « o c • c « a o » o c o r . c <> • 240 

June 18. « " on 2 mo., o....cc.-.. . 100 

Aug. 8. " Cash, . * c . r ^ c « c c o c o c . . . e c « 400 

What is the equated time of payment of the above account ? 

Ans, May 26. 

4. John Otis, 

1858. To James Ladd, Dr^ 

June 1. To 50Q bu. Wheat, to) $1.20,-. , . • < $600 

«- 12. " 200 " " " 1.50, 300 

« 15. " 640 « « « 1.30,. •.. .0 832 

« 25. " 760 « « " 1.00,0.-, ,. 760 

" 30 " 500 « « « 1.50,c.c... 750 

When is the whole amount of the above bill due, per 

average? Ans. June 18. 

5. My expenditures in building a house, in the year ld56, 
wei^^as follows : Jan. 16, $536.78 ; Feb. 20, $425.36 ; March 4, 
$259.25 ; April 24, $786.36. If at the last date I agree to 
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iell the house fer ezaetlj what it cost, with veferenca to interest 
on the mone J expended, and take the purchaser's note for the 
amounty what shall he the face of the note, and what its 
date ? Jns i ^*^' $2007.75. 

' i Date, March 8, 1866. 

6. Thomas Whitiitg, 
1859. To IsBAEL Palmer, Dr. 

Jan. 1. To 60 hbls. Tlour, (S> $7.00, $420 

« 28. « 90 ba. Wheat, " 1.50, ... . 135 
Mar 15. « SOObbls. Floor, « 6.00, .... 1800 
If credit of 3 months be given to each item, ndien will the 
above account become due ? Am. Maj 80* 



CASE in. 

SSOo When the terms of credit begin at different 
times, and the account has both a debt and a credit 
side. 

1. Average the following account 

David Wabe. 
Dr. O, 



185S. 
June 



Oct 



To Mdse 

** Draft, 8 mo. • 
" Cash, 



400 
800 
260 



1858. 
July 
Aug. 
Sept. 



By Mdse. 
" Caah. 



200 
150 
600 



00 
00 
00 



Dr. 



OPEHATION. 



Or, 



Voeal) 
date.) 



Dae 


da. 

141 

31 




Items. 


Prod. 


Due 


da. 


Items. 


Prod. 


June 1 
Sept. 19 
Oct 20 


400 
800 
250 


56400 
24800 


July 4 
Aug. 20 
Sept 20 


108 
61 
30 


200 
150 
500 


i21600 

9150 

15000 

45760 




1450 
850 


81200 
45750 




850 








Balances. 


600 


35450 





35450 -7- 600 = 59 da., average term of interest 
Oct 20 — 59 da. = Aug. 22, balance due. 



What is Case mt Bzj^Uuk o^bqu^^^isiu 
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Analysis. In the above operation we hare written tlie dates, 
showing when the items become due on either side of the ac- 
count, addins; 3 days* grace to the time allowed to the draft. The 
latest date, Oct. 20, is assumed as the focal date for both sides, and 
the two columns marked da. show the difference in days between 
each date snd the focal date. The products are obtained as in the 
last case, and a balance is struck between the items charged and the 
products. These balances, being on the Dr. side, show that David 
Ware, on the day of the focal date, Oct. 20, owes $600 with interest 
on $35450 for 1 day. By division, this interest is found to be equal 
to the interest on $600 for 59 days. The balance, $600, therefore, 
has been due 59 days. Reckoning back from Oct. 12, we find the 
date when the balance fell due, Aug. 22. Hence the following 

Rule. I. I*ind the tijne when each item of the account is 
due ; and write the dates, in two columns^ on the sides of the 
account to wiich they respectively belong, 

II. Use either the earliest or the latest of these dates as the 
focal date for both sides^ and find the products as in the last 
case. 

III. Divide the balance of the products by the balance of the 
account; the quotient will be the interval of time, which must 
be reckoned from the focal date toward the other dates when 
both balances are on the same side of the account, but from 
the other dates when the balances cere on opposite sides of the 
account 

% What is the balance of the following account, and when 
IS it due ? 



Dr 








John Wilson. 


Cr 


, 


185 

Jan. 

Feb. 
« 


9. 

1 

4 

20 


To Mdae. . 
" Cash. . 
f< it ^ ^ 


448 
364 
232 


00 
00 
00 


18€ 
Jan. 
Feb. 

•< 


9. 
20 
16 
25 


By Am't bro't forward 

" 1 Carriage 

" Cash 


560 
264 
900 


00 
00 
00 



A 5 Balance, $680. 
I Due March 13. 
3. If the following account be settled by giving a note, what 
shall be the face of the note, and what its date? 



Qiye analyna. Bute. 
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Isaac Fostea. 



Dr 














Ci 


% 


IS6S. 1 






1858. 








J an. 1 To Mdse. on 3 mo. 


145 


86 


May 


11 


By Cash 


11 


00 


12 


M 4( <« 5 it 


37 


48 


July 


12 


" « .... 


16 


00 


June 3 


u ** t< 3 U 


12 


25 


Oct. 


12 


u u 


82 


00 


Aug. 4 


u it it 2 ** 


66 


48 













. 5 $154.07, face c^ note. 
^'**- 1 Mar. 26, 1858, date* 



RATIO. 

3«S1 • Batio is the comparison with each other of two namr 
bers of the same kind. It is of two kinds — arithmetical and 
geometricaL 

333* Arifhmetical Batio is the difference of the two 
nmnbers. ' 

393* Oeometrical Batio is the qbotient of one number 
divided by the other. 

394. When we use the word ratio alone, it implies geo- 
metrical ratio, and is expressed by the quotient arising from 
dividing one number by the other. Thus, the ratio of 4 to 8 
is 2, of 10 to 5 is 1^ &c 

3<(tS« Ratio is indicated in two ways. 

1st. By placing two points between the numbers compared, 
writing the divisor before and the dividend after the points. 
Thus, the ratio of 5 to 7 is written 5:7; the ratio of 9 to 
4 is written 9:4. 

2d. In the form of a fraction ; thus, the ratio of 9 to 3 is } ; 
the ratio of 4 to 6 is f . 

396. The Terms are the two numbers compared. 

397. The Antecedent is the first term. 
338. The Consequent is the second term. 

399. No comparison of two numbers can be fuHy ex- 
plained but by instituting another comparison ; thus, the com- 



Mon. It is thought best to cm it the qaesttons at the bottom of the paj^es, In th« 
remainiug part of thii work, leaving the teacher to use such as n\ay be deemeii ap- 
propriate. 
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parison or relation of 4 to 8 cannot be fully expressed bj 2, 
nor of 8 to 4 by }. If the question were asked, what relation 
4 bears to 8, or 8 to 4, in respect to magnitude, the answer 2, 
or ^, would not be complete nor correct. But if we make 
Mtntty the standard of comparison, and use it as one of the 
terms in illustrating the relation of the two numbers, and 
say that the ratio or relation of 4 to 8 is the same as 1 to 2, 
or the ratio of 8 to 4 is the same as 1 to j^, unity in both cases 
being the standard of comparison, then the whole meaning is 
conveyed* 

360« A Direct Batio arises from dividing the consequent 
Iby the antecedent 

261. An Inverse or Bedprocal Batio is obtained by di- 
viding the antecedent by the consequent. Thus, the direct 
ratio of 5 to 15 is :^ = 3 ; and the inverse ratio of ^ tOL.15 is 

363. A Simple Batio consists of a single couplet; as 
8 : 12. 

363. A Compound Batio is the product of two or more 
simple ratios. Thus, the compound ratio formed from the 
simple ratios of3:6and8:2isfX| = 3X8:6X2 = 

364. In comparing numbers with each other, they must 
be of the same kind, and of the same denomimUion, 

369. The ratio of two fractions is obtained by dividing 
the second by the first ; or by reducing them to a common de- 
nominator, when they are to each other as their numerators. 
Thus, the ratio of ^V • f is i 4- t^ = |ft = 2, which is the 
. same as the ratio of the numerator 3 to the numerator 6 of 
the equivalent fractions ^ and -^^. 

Since the antecedent is a divisor and the consequent a divi- 
dend, any change in either or both terms will be governed by 
the general principles of division, (87.) We have only to 
substitute the terms antecedent, consequent, and ratio, for divi^ 
9or, dividend, and qtwtient, and these principles become 
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GENERAL PRINCIPLES OF RATIO. 

Prin. L' MulHplyir{g the consequent muUiplies the ratio; 
dividing the ctmseguent divides the ratio. 

PfiiN. IL Multiplying the antecedent divides the ratio ; di* 
viding the antecedent multiplies the ratio. « 

Pfiix. III. Multiplying or dividing both antecedent and con^ 
sequent by the same nuamher does not alter the ratio. 

These three principles maj be embraced in one 

GENERAL LAW. 

A change in the consequent produces a like change in the 
ratio ;buta change in the antecedent produces an oppositb 
change in the ratio. 

360« Since the roHo of two numbers is equal to the con- 
sequent divided bj the antecedent, it follows, that 

1. The antecedent is equal to the consequent divided bj 
the ratio ; and that, 

2. The consequent is equal to the anteoedent multiplied bj 
the ratio. 

examples for practice. 

1. What part of 9 is 3? 

f z=| ; or, 9 : 3 as 1 : }, that is, 9 has the same rado to 3 that 1 
h^ to \, 

2. What part of 20 is 5? Ans. ^. 

3. What part of 36 is 4? Ans. f 

4. What part of 7 is 49 ? Ans. 7 times. 

5. What is the ratio of 16 to 88? Ans. b\. 

6. What is the ratio of 6 to 8^? Ans. |J. 

7. What is the ratio of ^ to 78 ? Ans. .12. 

8. What is the ratio of 16 to 66? Ans. 4 J. 

9. What is the ratio off to f? Ans. \. 

10. What is the ratio of | to ^? Ans. \. 

11. What is the ratio of 3 J to 16§? Ans. 5. 

12. Whatistheratioof3gal. to2qt Ipt.? Ans. A* 
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18. What is the ratio of 6.3 a to 8 s. 6 d? Jns. IH 

14. Wliatisthemtioof 5.6to.56? An$. ^. 

15. What is the ratio of 19 lbs. 5 oz. 8pwt8. to 25 lbs. 11 
oz. 4 pwts. ? -4w** li* 

16. What is the inverse ratio of 12 to 16? Jns. j. 

17. What is the inverse ratio of f to I? Ans. -^V 

18. Whafis the inverse ratio of 5 J to 17 J? Ans. \. 

19. If the consequent be 16 and the ratio 2^, what is the 
antecedent ? Ans. 7. 

20. If the antecedent be 14.5 and the ratio 3, what is the 
consequent? An$. 43.5. 

21. If the consequent be J and the ratio J, what is the an- 
tecedent? Ans. IJ. 

22. If the antecedent be f and the ratio J, what is the 
consequent? Ans. ^. 

PROPORTION. 

367* Fropoitioit is an equality of ratios. Thus, the ratios 
6 : 4 and 12 : 8, each being equal to f , form a proportion* 

30S. Proportion is indicated in two ways. 

1st. By a double colon placed between the two ratios ; thas, 
2:5:: 4: 10. 

2d. By the sign of equality placed between the two ratios ; 
thus, 2 : 5 = 4 : 10. 

369. Since each ratio consists of two terms, every pro* 
portion must consist of at leostfour terms. 

370« The Extremes are the first and fourth terms. 

371. The Means are the second and third terms^ 

373* Three numbers may be in proportion when the first 
is to the second as the second is to the third. Thus, the num- 
bers 3, 9, and 27 are in proportion since 3 : 9 : : 9 : 27, the 
ratio 6f each couplet being 3. 

In such a proportion the second term is said to be a mecm 
proportional between the other two. 

373. In every proportion the product of the extremes is 
equal to the product of the means. Thus,, in the proportion 
8 : 5 : : 6 : 10 we have 3 X 10 = 5 X 6. 
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374* Four numbers that are proportionalin the dkeot 
order are proportional by inversion^ and also by aUemaiianf or 
by inverting the means. Thus, the proportion 2 : 3 : : 6 : 9, 
by inversion becomes 3 : 2 : : 9 : 6, and by aitemaHon 2 : 6 : i 
3 : 9. 

373. From the preceding principles and illostratioDS, il 
follows that, any three terms of a proportion being giyen, tkb 
fourth may readily be found by the following 

BlTLE. I. Divide the product of the extremes hy one of ih9 
means, and the quotient will be the other mean. Or, 

II. Divide the product of the means hy one of the eactremes^ 
and the quotient will he the other extreme. 

EXAMPLES FOR PRACTICE, 

Find the term not given in each of the fi>Uowing proportion^ 
1. 48 : 20 ; : ( ) : 50. JLns. 120, 

% 42:70::3:( ), Ans. b. 

3. ( ) : 30 : : 20 : 100. ' Ms. 6, 

4. 1: ( ) ;:7:84. 4ns. 12. 

5. 48 yd. :( ):: $67.25 : $201.75. Ans. 144 yd. 

6. 3 lb. 12 oz. : ( ) : : $3.50 : $10.50. Ans. 11 lb. 4 oz, 

7. ( ) : $38.25 : : 8 bu. 2 pk. : 76 bu. 2 pk. Ans. $4.25, 

8. 4^ : 38J : : ( ) : l^. Ans. 8f 

9. ( ) :12 ::f :lf Ans. 7. 
10. A;( ):.v4:f. Ans. }• 

SIMPLE PROPOBTIOIT. 

376* Simple Froporti(m is an equality of two simple 
ratios, and consists of four terms, any three of which being 
given, the fourth may readily be found. 

377. Every question in simple proportion involves the 
principle of cause and effect. 

37S» Causes may be regarded as action, of whatever 
kind, the producer, the consumer, men, animals, time, distaqce, 
)veight, goods bought or sold, money at interest, &c. 

i379« EfEeots may be regarded as whatever is aaeooas^ 
12* 
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plished bj action of any kind, the thing produced or consumed, 
money psid, &c. 

880* Clauses and effects are of two kinds — simple and 
compound. 

381 • A Simple Cause, or Effisct, contains but one element ; 
as goods purchased or sold, and the money paid or received 
for them. 

383. A Compoond Cause, or Bfibot, is the product of two 
or more elements ; as men at work taken in connection with 
time, and the result produced by them taken in connection 
with dimensions, length and breadth, Sec 

383. Causes and effects that admit of computation, that 
is, involve the idea of quantity^ may be represented by num- 
bers, which will have the same relation to each other as the 
things they represent And since it is a principle of philoso- 
phy that like cauees produce like effects^ and that effects are 
always in proportion to their causes, we have the following 
proportions': 

1st Cause : 2d Cause : : Ist Effect : 2d Effect 
Or, 1st Effect : 2d Effect : : 1st Cause : 2d Cause; 

in which the two causes, or the two effects forming one coup- 
let, must be like numbers, and of the same denomination. 
< Considering all the terms of the proportion as abstract num- 
herSf we may say that 

1st Cause : 1st Effect : : 2d Cause : 2d Effect, 
which will mroduce the same numerical result. 

But as ratio is the result of comparing two numbers or 
things of the same kind (3641), the first form is regarded as 
the most natural and philosophical. 

384* Simple causes and simple effects give rise to simple 
ratios; compound causes and compound effects to compound 
ratios. 

385. 1. If 5 tons of coal cost $30, what will 3 tons cost ? 

Note. The required term will be denoted by a ( ), and designated 
••blank." 
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STATEBCENT. 

tODB. $ $ 

3 : : 30 : ( ) 

I cause. l8t effect. 2defbcti. 
OPERATION. 

) = 3 X 30 



ANALYsn. In this 
example an effect k 
xequiredy and 5 tons 
must have. the same 
ratio to 3 tons, as 
$30| the cost of 5 
tons, to (blank) dol- 
lars, the cost of 3 
tons. 



Since the product of the extremes is equal to the product of the 
means (878), and the product of the means divided by one of the 
extremes wiU give the other; (blank) doUars will be equal to the 
prodnct of 3 X 30 divided by 5, which is $18, Ans. 

2. If 15 barrels of flour cost $90, how many barrels can be 
bought for $30? 

STATEMENT. 
iMT. bar. $ $ 

15 : ( ) : : 90 : 30 

IftcaoM. SdcauM. Ut effect. 21 
OP]^BATION. 



00 

( ) 






( ) = 5 bar.. Am. 



Analysis. In tliis ex- 
ample a cauie is required, 
and the statement maybe 
read thus : If 15 barrels 
cost $90, how many or 
(blank) barrels will cost 
$30? The product of the 
extremes, 30 X 15, di- 
vided by the given mean, 
90, will give the required 
term, 5, as shown in the operation. Hence we deduce the following 

Rule. L Arrange the terms in the statement so that the 
causes shall compose one couplet, and the effects the other, put- 
ting ( ) in the place of the required term, 

H. If the required term he an extreme, divide tlie product 

of the means hy the given extreme ; if the required term he a 

mean, divide the product of the extremes hy the given mean. 

Notes. 1. If the terms of any couplet be of different denominations, 
they must be reduced to the same imit value. 

2. If the odd term be a compound number, it must be reduced to its 
lowest imit. 

3. If the divisor and dividend contain one or more fiictors common 
to both, they should be canceled. If any of the terms of a proportion 
contain mixed numbers, they should first be changed to improper firac- 
tions, or the fractional part to a decimal. 

4. When the vertical line is used, the divisor and the required term 
are written on the left, and the terms of tiie dividend on the ri^ht* 
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386. We will now give another method of solving qoes- 
tions in simple proportion, without mailing the statement, and 
which may be used, by those who prefer it, to the one already 
given. We will term it the 

Second Method. 

Every question which properly belongs to simple propor- 
»tion must' contain four numbers, at least three of which must 
be given (376)* Of the three given numbers, one must 
always be of tlie same denomination as the required numbel^ 
The remaining two will be like numbers, and bear the same 
relation to each other that the third does to the required num- 
ber ; in other words, the ratio of the third to the required 
number will be the same as the ratio of the other two num* 
bers. 

Regarding the third or odd term as the antecedent of the sec- 
ond couplet of a proportion, we find the consequent or required 
term by multiplying the antecedent by the ratio (360). 

By comparing the two like numbers, in any given question, 
with the third, we may readily determine whether the answer, 
or required term, will be greater or less than the third term ; 
if greater, then the ratio will be greater than 1, and the two 
Uke numbers may be arranged in the form of an improper 
fraction as a multiplier ; if the answer, or required term, is to 
be less than the third term, then the ratio will be less than 1, 
and the two like nuu^bers may be arranged in the form of {i 
proper fraction, as a multiplier. 

1. If 4 cords of wood cost $12, what will 20 cords cost? 

OPERATION. Analysis. It will' 

ii^ X 20 be readily seen in this 

12 X •^, written = $60. example, that 4 cords 

^ and 20 cords are the 

like terms, and that 
$12 is the third term, and of the same denomination as the answer 
or required term. 

If 4 cords cost $12, will 20 cords cost more, or less, than 4 cords P 
evidently rxm^ : then the answer or required tariQ ^lU be i^reater 
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tlxaii the third term, and the ratio greater than 1. The ratio of 4 
cords to 20 cords is ^, or 5 ; hence the ratio of $12 to the answer 
must be 6, and the answer will be ^ or 5 times $12, which is $60. 

2. If 12 yards of doth cost $48, what will 4 yards cost ? 
OPERATION. Analysis. In this example m 

48 X ^ = $16, Jns, see that 12 yards and 4 yards are 
the like terms and $48 the third 
term, and of the same denomination as the required answer. 

If 12 yards cost $48, wi^ 4 yards cost more or less than 12 yards? 
less : then the ratio will be less than 1, and the multiplier a proper 
fraction. The ratio of 12 yards to 4 yards is ^ ; hence the ratio of 
$48 to the answer is ^, and the answer will be ^ times $48, which 
is $16. Hence the following; 

Btjle. I. With the , two given numberSf which are of the^ 
tame name or kind, form a ratio greater or less than 1, accords 
ing a$ the answer is to he greater or kse than the^ third given 
number, 

II. Multiply the third number bg this ratio, and the product 

toiU be the required number or anewer. 

Note. 1. Mixed nmnbers should first be reduced to improper frac* 
tions, and the ratio of the fractions found according to (865). 

2. Keductions and cancelation may be appUed as in the first method* 

The following examples may te solved by either of the 
foregoing methods. 

EXAMPLES FOB PRACTICE. 

1. If 48 cords of wood cost $120, How much will 20 cords 
cost? ' ^««- ^^^• 

2. If 6 bushels of com cost $4.7^) how much will 75 bush* 
els cost ? ^«*« $59.37^ 

3. If 8 yards of cloth cost $§ J, how many yards can be 
bought for $50 ? Am. 114f yds. 

4. If 12 horses consume 42 bushels of t)ats in 3 weeks, how 
many bushels will 20 horses consume in the same time ? 

5. If 7 pounds of sugar cost 75 cents, how many pounds 
can be bought for $9 ? Ans. 84 lbs. 

6. What will XI lb. 4 osi» of tea cost, if 3 lb. 12 oz. cost 
$3.50? Jm. $10.50. 
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7. If a staff 3 ft. 8 in. long cast a shadow 1 ft. 6 in., what 
is the height of a steeple that casts a shadow 75 feet at the 
same time ? Ans. 183 ft. 4 in. 

8. At $2.75 for 14 pounds of sugar, what will be the cost 
of 100 pounds ? Ans. $19.64f 

9. How many bushels of wheat can be bought for $51.06, 
if 12 bushels can be bought for $13.32 ? 

10. What will be the cost of 28^ ^ons of moksses, if 15 f 
hi^heads cost $236.25 ? ' Am. $7.12^. X 

11. If 7 barrels of flour are sufficient for a family 6 months, 
how many barrels will they require for 11 months ? 

12. At the rate of 9 yards for £5 12 s., how many yards of 
cloth can be bought for £44 16 s. ? Ans. 72 yds. 

13. An insolvent debtor fails for $7560, of which he is 
able to pay only $3100 r how much wiU A receive, whose 
claim is $756 ? Ans. $310. 

^14. If 2 pounds of sugar cost 25 cents, and 8 pounds of 

sugar are worth 5 pounds of coffee, what will 100 nounds of 
coffee cost ? A:ns. $20. 

15. If the moon move 13* 10' 35" in 1 day, in what time 
will it perform one revolution ? 

1 6. If 8 J bushels of com cost $4.20, what will be the cost 
of 13^ bushels at the same rate ? Ans. $6.48. 

17. If 1 J yards of cotton cloth cost 6| pence, how many 
yards can be bought for £10 6 s. 8 d. ? Ans. 694f yds. 

18. If 12^ cwt of iron cost $42J, how much will 48 J cwt 
cost?' Am. $163.50+. 

19. What quantity of tobacco can be bought for $317.23, 
if 8| lbs. cost $li ? Am. 15 cwt 22.7+ lbs. • 

20. If 15| bushels of clover seed cost $156J, how much 
can be bpughtfor $95.75 ? Am. 9 bu. 2 pk. 2f qt. 

21. If f of a barrel of cider cost $f ^, how much will | of 
a barrel cost? Am. $^. 

22. If a piece of land of a certain length, and 4 rods in 
breadth^ contain f of an acre, how much would there be if it 
were 11 f rods wide ? Ans. 2 A. 28 rods. 

23. If 13 cwt. of iron cost $424, what will 12 cwt cost? 
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24. Agrooer has a felse balance, by which 1 pound will 
weigh but 12,oz. ; what is the real value of a barrel of sugar 
that he sells for $28 ? Ans. $21.. 

25. A butcher in selling meat sells 14|| oz. for a pound ; 
how much does he cheat a customer, who buys of him to the 
amount of $30? Ans, $2.46 -f. 

26. If a man dear $750 by his business in 1 yr. 6 mo., how 
much would he gain in 3 yr. 9 iao. at the same rate ? 

27. If a certain business yield $350 net profits in 10 mo., 
in what time would the same business yield $1050 profits ? 

28. B and C have each a farm ; B's farm is worth $25 
an acre, and C's $30j^ ; if in trading B values his land at $28 
an acre, what value should C put upon his ? Ans. $34.16. 

29. If I borrow $500, and keep it 1 yr. 4 mo., for how long " 
a time should I lend $240 sm an eauivalent for the favor ? 

Ansi 2 yr. 9 mo. 10 da. 

COMPOUND PROPORTION. 

387* Compound Proportion embraces that class of ques- 
tions in which the causes, or the effects, or both, are compound. 

The required term may be a cause, or a single element of a 
cause ; or it may be an eficct, or a single element of an effect 

1. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? 

STATEMENT. 
Istcanse. 2dcanm. Ist effect. 2d effect 

!» ■ {^■■■■^^■■() 

Or, 16X50 : 5X90 : : 128 : ( ) 

OPERATION. Analysis. In this ex- 

$X^0^X tn^ * !^Pj® *^*^ r^y^xt^ term 

■ := 72 bu. '^ t^® second effect; and 

^0 X j$0 the question may be read, 

If 16 horses in 50 days 
consume 128 bushels of oats, 5 horses in 90 days will consume 
how many, or (blank) bushels ? 
Note. These questions are most Te«)6abf ^perfssrEaR^\P5 ^waMs^afiStfsa.* 
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2. If $480 gam $84 interest in 30 months, what sum will 
gain $21 in 15 months ? 

STATEMENT, 
latoauae. Sd cause. Isfoflhet. 2d«IBwl. 



(480 . (( ) 
1 30 • 1 15 



84 : 21 



OPERATION. ANAI.T8IS. There- 

' ^$01^ X jW X lit quired term in this ex. 

— =: $240, Ans^ ample is an element of 

$4^ifi the second cause ; and 

the question may be 
read, If $480 in 30 months gain $84, what principal in 15 months 
will gain $21? 

3. If 7 men dig a ditch 60 feet long, 8 feet wide, and 6 feet 
deep, in 12 days, what length of ditch can 21 men dig in 2 J 
days, if it be S feet wide and 8 feet deep ? 

STATEMENT. 

) 

3 
8 
Or, 7X12 : 21X f; « 60X8X 6 : ( )X3X8 

OPERATION. y Analysis. In 

iiX 8 X 00* X $ X $^ -^^ this example the 

— -— == 80 ft., Ans. required term is 

JlXiHX a X$X}i ihe length otibe 



i 7 121 (60 ( ( 

U2 : > 2J: : j 8 ! -j i 



Or, $ 

3f 





( ) 



g ditch, and is an element of the 

second effect. The question, 
as stated, will read thus : if 7 



at 

00* men, in 12 days, dig a ditch 60 

feet long, 8 feet wide, and 6 

^S feet deep, 21 men, in 2| days, 

'^ will dig a ditch how many, or 

(blank) feet long, 3 feet wide, 

( ) = 80 ft, Ans. and 8 feet deep? 

Hence we have the following 

Rule. T. Of the given terms, select those which constitute 
the causes, and those which constitute the effects, and arranff€ 
them in couplets, putting ( ) in place of the required term. 
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n. TTierif \f the Hank lerm ( ) occur in eiAer of Ae^ ix* 
iremes, make the product of the means a dividend^ an^ the 
product of the extremes a divisor ; hut if the blank term occur 
in either mean, make the product of the extremes a dividend^ 
and the product of the means a divisor. 

Notes. 1. The causes must be exactly alike ia tb» mmber and kind 
of their terms ; the same is true of the effects. 

2. The same preparation of the terms by reduction is to be obserred 
uus in simple {uroportion. 

388 • We win now solye an example according to the 
Second Method ^ven in Simple Proportion. 

1. If 18 men can build 42 rods of wall in 16 days, how 
many men can build 28 rods in 8 days ? 

OPERATION. Analysis. We see in 

ji$^ i^ ^B example that all the 

m^ X -— X -— = 24 men. terms appear in couplets, 

^^ 9 except one, which is 18 

men, and that is of the same kind as the required answer. 

Since compound proportion is made up of two or more simple 
proportions, if this third or odd term be multiplied by the compound 
ratio, or by the simple ratio of each couplet successiyely, the prod- 
uct will be the required term. 

By comparing the terms of each couplet with the third term we 
may readily determine whether the answer, or term sought, will be 
greater or less than the third term ; if greater, then the ratio will be 
greater than 1, and the multiplier an improper fraction ; if less, the 
ratio will be less than 1, and the multiplier a proper fraction. 

First we will compare «the terms composing the first couplet, 42 
rods and 28 rods, with the third term, 18 men. If 42 rods require 
18 men, how many men will 28 rods require ? less men ; hence the 
ratio is less than 1, and the multiplier a proper fraction, |4 * °^^t, 
if 16 days require 18 men, how many men will 8 days require? 
more men ; hence the ratio is greater thaud, and the multiplier an 
improper fraction, ^. Regarding the third term as the antecedent 
of a couplet, the consequent being the term sought, if we multiply 
this third term by the simple ratios, or by their product, we shall 
have the required term or answer, thus : 18 X |1 X V ^^ 24, as 
shown in the operation. 

2^ 5 compositors, in 16 days, of 14 hours each, can compose 
20 sheets of 24 pages in each sheet, 50 lines in a page, and 
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40 letters in a lioe ; in how many days, of 7 hours each, will 
10 ccmipositMrs xsompose a'volume to be printed in the same 
letter, containing 40 sheets, 16 pages in a sheet, 60 lines in a 
page, and 50 letters in a line ? Ans. 32 days. 

OPEKATION. 
dftja. oomp* lumrs^ sheets, pagen. lines. letters. 

16X A X -S^ X J» X if X f» X i» = 32 days. 

Analysis. The required term or an^ 
8wer is.to.he in days ; and we see that 
all the terms appear in pairs or couplets, 
except the 16 days, which is of the same 
kind as the answer sought. 

We will proceed to compare the terms 
of each couplet with the 16 days. First, 
if 5 compositors require 16 days, how 
many days will 10 compositors require ? 
less days; hence the multiplier is the 
proper fraction ^, and we have 16 X i^ 
Next, if 14 hours a day require 16 days, 
how many days will 7 hours a day require? more days ; hence the 
multiplier is the improper fraction ^, and we have 16 X iV ^ V* 
Next, if 20 sheets require 16 days, how many days will 40 sheets 
require ? more days ; hence the multiplier is Uie improper fraction 
^, and we have 16 X ^ X V X |^. Pursuing the same method 
with the other couplets, we obtain die result as shown in the opera- 
tion. Hence we have the following 

BuLE. I. Of the terms composing each couplet farm a 
ratio greater or less than 1, in the Sarne manner as if the 
answer depended on those two and the third or odd term, 

II. Multiply the third or odd term hy these ratios successively^ 
and the product will he the answer sotight. ' 

Note. By the odd term is meant the one that is of the same kind 
as the answer. 

The following examples may be solved by either of the 
given methods. 

EXAMPLES FOB PRACTICE. 

1. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? 
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2. If a man travel 120 miles in 3 days when the days are 
12 hours long, in how many days of 10 hours each will he 
require to travel 360 miles ? Ans. lOf days. , 

3. I&6 laborers dig a ditch 34 yards long in 10 days, how 
many yards can 20 laborers dig. in 15 days? Ans. 170 yds. 

4 If 450 tiles, each 12 inches square, will pave a cellar, 
how many tiles that are 9 inches long and 8 inches wide will 
pave the same ? Ans. 900. 

5. If it require 1200 yards <^ doth ^ wide to clothe 500 
men, how many yards which is | wide will it take to clothe 
960 men ? Ans. 3291^ yds. 

6. If 8 men will mow 36 acres of grass in 9 days, of 9 
hours each day, how many men will b® required to mow 48 
ao'es in 12 days, working 12 hours each day ? Jjsu..6 men. 

7. If 4 men, in 2^ days, mow 6f acres of grass by work- 
ing 8^ hours a day, how many acres will 15 men mow in 3} 
days by working 9 hours a day ? . Ans. 40f ^ acres. 

8,Jf, by traveling 6 hours a day at the rate of 4 J miles 
an hour, a man perform a journey of 540 miles in 20 days, in 
how many days, traveling 9 hours a day at the rate of 4^ 
miles an hour, will he travel 600 miles ? Ans. 14^ days. 

9. If 2^ yards of cloth If yards wide cost $3.37 J, what 
cost 36 J yards, IJ yards wide? Ans. $52.79 +. 

10. If 5 men reap 52.2 acres in 6 days, how many men 
will reap 417.6 acres in 12 days ? Ans. 20 men. 

11. If 6 men dig a cellar 22.5 feet long, 17.3 feet wide, and 
10.25 feet deep, in 2.5 days, of 12.3 hours, in how many days, 
of 8.2 hours, will 9 men take to dig another, measuring 45 
feet long, 34.6 wide, and 12.3 deep? Ans. 12 days. 

12. If 54 men can build a fort in 24 j- days, working 12^ 
hours each day, in how many days will 75 men do the same, 
when they work but 10^ hours each day ? Ans. 21 days. 

13. If 24 men dig a trench 33f yards long, 5f wide, and 
S^ deep, in 189 days, working 14 hours each day, how many 
hours per day must 217 men work, to dig a trench 23 J yards 
l^ogy H wide, and 2^ deep, in 5^ days ? Ans. 16 hours. 

i 
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PARTNERSHIP. 



389* PartBerdup is a relation established between two 
or more persons in trade, by which thej e^gree to ahare the 
profits and losses of business. 

d90« The FartDttTB are the indiyiduals thus associated. 

891 • Capital, or Stock, is the money or property invested 
in trade. 

399. A Dividend is the profit to be divided. 

S9S« An Aaseaimeint is a tax to meet losses sastiuned. 

CASE I. 

394. To find eaclx partner's share of the {profit or 
loss, whea their capital is employed for equal periods of 
time. 

1. A and B engage in trade; A fumishes $300, and B 
$400 of the capital; they gain $182; what is each one's 
share of the profit ? 

OPERATION. Analysis. Since 

$300 ^® whole capital 

<tAQQ employed is $300 

^-— +$400z=$700,it 

$700, whole Btock. is evident that A 

^a = f, A'B dum oftlM ilodc. furnishes ^ = f 

400;-. 4 3», « (t a of the capital, and 

$182 X ? = $78, A'i diare or the giln. ^ ^^^ ?'.^® 

A. ^.v T ^\. . capital And since 

$182 X t = $104, wu « « « ^4 ^^^,^ ^j^^^ ^f 

the profit or loss will have the same ratio to the whole profit or 
loss that his share of the stock has to the whole stock, A will have 
f of the entire profit, and B ^, as shown in the operation. 

We may also regard the whole capital as the ^rst cause^ 
and each man's share of the capital as the second cause, the 
whole profit or loss as the^r«^ iff'^^ct, and each man's share of the 
profit or loss as the second effect, and solve by proportion thus : 
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Hence we have the following 

Rule. MuMply the whole profit or loss by the ratio of the 
whole capital to each marCs share of the capital. Or, 

The whole capital is to each man's share of the capital as the 
whole profit or loss is to each marCs share of the profit or loss. 

.2 Three men trade in company; A famishes $8000, B 
$12000, and C 20000 of the capital; their gairf is $1680; 
what is each man's share ? 

Ans. A's $336; B's $504; C's $840. 

3. Three persons purchased a house for $2800, of which A 
paid $1200, B $1000, and C $600 j thej rented it for $224 
a year ; how much of the rent should each receive ? 

4. A man failed in business for $20000, and his available 
means amounted to only $13654 ; how much will two of his 
creditors respectively receive, to one of whom he owes $3060, 
and to the other $1530 ? Ans. $2089.062 ; $1044.531. 

5. Four men hired a coach for $13, to convey them to 
their respective homes, which were at distances from the place 
of starting as follows : A's 16 miles, B's 24 miles, C's 28 
miles, and B's 86 miles ;, what ought each to pay ? 

. ( A $2. C. $3.50. 
(B$3. D$4.50. 

6. A captain, mate, and 12 sailors took a prize of $2240, 
of which the captain took 14 shares, the mate 6 shares, and 
each sailor 1 share ; how much did each receive ? 

7. A cargo of com, valued at $3475.60, was entirely lost; 
i of it belonged to A, ^ of it to B, and the remainder to C ; 
how much was the loss of each, there being an insurance of 
$2512? ^»M. $120.45, As. $240.90, B's. $602.25, Cs. 
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8. Three persons engaged in the Idmher trade ; two of die 
persons furnished the capital, and the third managed the busi- 
ness; they gained $2571.24, of which C received $6 as ofi;en 
as D $4, and £4iad i as much as the other two for taking care 
of the business ; how much was each one's share of the gain ? 

Ans. $1285.62, C's. $857.08, li's. $428.54, E:s- 

9. Four persons engage in the coal trade; D puts in 
$3042 capital ; they gain $7500, of which A takes $2000, B 
$2800.75, and C $1685.25 ; how much capital did A, B, and 
C put in, and how much is B's share of the gain ? 

. ( A, $6000. C, $5055.75. 
^^- i B, $8402.25. D's gain, $1014. 

CASE n. 

39S* To find each partner's share of the profit or 
loss when their capital is employed for uneqtuU periods' 
of time. 

It is evident that the respective shares of profit and loss will 
depend upon two conditions, viz. : the amount of capital in- 
vested by each, and th6 titne it is employed. 

1. Two persons form a partnership; A puts in $450 for 
7 months, and B $300 for 9 months ; they lose $156 ; how 
much is each man's share of the. loss ? 

oPERATXoir. Analysis. The 

$450X7 = $3150,A>8e«{»iMfcirlmo. use of $450 capital 

$300 X 9 = $2700, B'8 *i u m for 7 months is the 

— • same as the use of 

$5850, tntire « « « 7 times $450, or 

iiii = ^j, A». share of the entl» capital. ♦^ISO for 1 month; 

f5gj = ^3, B»s u u u a and of $300 for 9 

A-i Fi* V « » Ai<% m months is the same 

tn^X^^::^m,A^nX^ as the use of 9 times 

$156 X XT = $72, B's « j^300, or $2700 for 

1: month. The en- 
tire capital for 1 month is equivalent to $31flb-f- $2700= $5850. 
If the loss, $156, be divided between the two partners, according to 
Case I^ the resoHs wiU be the losr of each as shown in the operation, 
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EzAiBplea of this kind may also be solved by proportion as in 
Case I, the causes being compounded of capital and time ; thus, 

$5850 : $3150 : : $156 : ( ) 
$5850 : $2700 : : $156 : ( ) 
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Hence the foUoinng 

Rule. Multiply each man's eapitdl by the time it tB^em- 
ployed in trade^ and add the products. Then multiply the 
entire profit or loss by the ratio of the sum of the products to 
each product^ and the results will be the respective shares of 
profit or loss cf each partner. Or, 

Multiply each man*s capital by the time it is employed in 
tradcy and regard each product as his capital, and the sum of 
the products as the entire capital, and solve by proportion, eu in 
Case I. 

EXAMPLES FOR PRACTICE. 

2. Three persons traded together; B pat in $250 for 6 
months, C $275 for 8 months, and D $450 for 4 months; 
they gained $825 ; how mach was each man's share of the 
gain? 

3. Two merchants formed a partnership for 1 8 months. A at 
first put in $1000, and at the end of 8 months he put in $600 
more ; B at first put in $1500, but at the end of 4 months he 
drew out $300 ; at the expiration of the time they found that 
they had gained $1394.64 ; how much was each man's share 
of the gain ? Ans. A's $715.20 ; B's $679.44. 

4. Three men took a field of grain to harvest and thresh 
for 1^ of the crop ; A furnished 4 bands 5 days, B 3 hands 
6 days, and C 6 hands 4 days ; the whole crop amounted to 
372 bushels ; how much was each one's share ? 

5". William Gallup began trade January 1, 1856, with a 
capital of $3000, and, succeecling in business, took in M. H. 
Decker as a partner on the first day of March fi)llowing, with 
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a capital of $2000; fbar months after theTadmitted J. New- 
man as third partner, who put in $1800 capital; thej con- 
tinued their partnership until April 1, 1866, when they fomid 
that $4388.80 had been gained since Jan. 1, 1856; how 
much was each one's share ? ( $2106, Gallup's. ^ 

jlfw.^ $1300, Decker's. ^ 
( $ 982.80, Newman's. 

6. Two persons engaged in partnership with a capital of 
$5600 ; A's capital was in trade 8 months, and his share of 
the profits was $560 ; B's capital was in 10 months, and his 
share ci the profits was $800 ; what amount of capital had 
each in the firm ? Am. A, $2613.33^; B, $2986.66f. 

7. A, B, and C, engaged in trade with $1930 capital; A's 
money was in 3 months, B's 5, and Cs 7 ; they gained $117, 
which was so divided that ^ of A's share was equal to J^ of 
B's and to ^ of C's ; how much did each put in, and what 
did each gain? ( A, $700 cap^/al ; $26 gain. 

jIjmJb, $630 •* $39 « 
( C, $600 " $52 « 



ANALYSIS. 

396* Analysky In arithmetic, is the process of solving 
problems independently of set rules, by tracing the relations 
of the given numbers and the reasons of the separate steps of 
the operation according to the special conditions of each question* 

397. In solving questions by analysis, we generally reason 
from the given number to u,n%ty, or 1,-and then from unity, or 
1, to the required number. 

398. United States money is reckoned in dollars, dimes, 
cents,andmills(180))0ne dollar being uniformly valued in all 
the States at 100 cents ; but in most of the States money is 
sometimes still reckoned in pounds, shillings, and pence. , 

Note. At the time of the adoption of our decimal currency by 
Congress, in 1786» the colonial cttrrency, or bUU of credit, issued by the 
colonies, had depreciated in value, and this depreciation, being unequal 
in the different colonies, gave rise "to the different values of the State 
currencies ; and this variation continues wherever the denominations of 
jlziiiin^ and pence are in use. 
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399* In New England, Indiana, \ 
Illinois, Missouri, Virginia, Kentofikj, > $1 == 6 s. = 72 d. 
Tennessee, Mississippi, Texas, ' 

New York, Ohio, Michigan, ... ... $1 = 8 s. = 96 d. 

New Jersey, PennsylTania, Dela-> ^^ 
>rare, Maryland, .... : |$1 = 78. 6d. = 90d 

South Carolina, Greorgia, ) $l=4a. 8d.s=66d. 

Canada, Noya Scotia, )$1=58. = 60d« 



EXAMPLES FOB PRACTICE. 

1. What will be the cost of 42 bushels of oats^ at 8 ahillings 
per bushely New Englimd curreocy ? 

OPERATION. . Analysis. Since 

I 4fP 1 bushel costs 3 shil- 

42X3 = 126s. 018 lings, 42 bushels will 

126 — 6 =$21 Or, cost 42 times 3 s., or 

$21, Ans. 42 X 3=1268. J and 
as 6 8. make 1 dollar 
New England currency, there are as many dollara^ in 1268. as 6 is 
contained times in 126, or $21. 

2. What will 180 bushels of wheat cost at 9 s. 4d. per 
bushel, Pennsylvania currency ? 

OPERATION. Analysis. Multi- 

ifi0^ Or, 



00 



112 



$224 tfi. 



tfi0^ plying the ntunber of 

oQ bushels by the price, 

and dividing by the 
2 value of 1 dollar re^ 

\m^, Ans. duced to pence, we 
'we have $224. Or, 
when the pence in the- 
given price is an aliquot part of a shilling, the price may be reduced 
to an improper fraction for a multiplier, thus : 9 a. 4 d. = 9| s. =: 
^ 8., the multiplier. The value of the dollar being 7 s. 6 d* =: 7^ s. 
= ^, we divide by Jjf, as in the operation. 

. 8. What will be the cost of 8 hhd. of molasses, at 1 b. 8d. 
per quart, Georgia cuxrenqr ? 

BP 18 
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SHQ ANALYSIB. 

OPERATION. 

3 AlTALTSisr In this example we &0t 

0^9 reduce 3 hh<L to quarts, by multiplying 

V by 63 and 4, and then multiply by the 
price, either reduced to pence or to an 

1<^ improper fraction, and divide by the 

405 00 value of 1 dollar reduced to the same 

— — J . denomina^on as the price. 

fg02.50 

4m Sold 9 firkins of butter, each containing 56 lb., at 1 s. 6 d. 
per pound, and received in payment carpeting at 6 s. 9 d. per 
yard ; how many yards of t^arpeting would pay for the butter ? 

Analysis. The" operation in this is similar 
to the preceding examples, except that we di- 
vide the cost of the butter by the price of a 
unit of the article received in payment, reduced 
to the same denominational unit as the price 
112 yd. ^^ ^ ^''^^ ^^ the article sold. The result will be 

the same in whatever currency. 

5. What will 3. casks ci rice cost, each weighing 126 
pounds, at 4 d. per pound, South Carolina currency ? AnsS $27. 

6. How many pounds of tea, at 7 s. per pound, must be 
given for 28 lb. of butter, at 1 s. 7 d. per pound ? Am. 6 J. 

7. Bought 2 casks of Catawba wine, each containing 72 
gallons, for $648, and sold it at the rate of 10 s. 6 d. per quart, 
Ohio currency ; how much was my whole gain ? An$. $108. 

8. What will be the expense of keeping 2 horses 3 weeks 
if the expense of keeping 1 horse 1 day be 2 s. 6 d., Canada 
currency? Ans, $21. 

. 9. How many days' work, at 6 s. 3 d. per day, must be 
given for 20 bushels of ap^xles at 3 s. per bushel ? Ans, 9f . 

10. Bought 160 lb. of dried fruit, at 1 s. 6d. a pound, in 
New York, and sold it fof 2 s. a pound in Philadelphia ; how 
much was my whole gain ? Ans. $12.66 j. 

11. A merchant exchanged 43^ yards of cloth, worth 10 s. 
6 d. per yard, for other cloth worth 8 s. 8 d. per yard ; hov^. 
many yards did he receive ? Ans. 55^. 
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12. What will be the cost of 300 bushels of wheat at 9 s. 
Id. per bushel, Micbigaa currency? Ans. $350. 

13. If I of f of a t<Hi of coal cost $2{, how muck will ^ of 
6 tons cost ? 

OPERATION. 

$ tfP Analysis.. Since | of f =^ of a ton co«te 

1$ i$^ •^t = JY' 1 ton will cost 28 times ^ of $i^, 

^ rfr<9 or $Y X If ; and 4 of 6 tons = V^ tons, will 

^ ^^ co8ti^time8f|of$Ji^=:$16. 



14. If 8 men c^ build a wall 20 ft. long, 6 ft. high, and 
4 ft. thick, in 12 days, working 10 hours a day, in how many 
days can 24 men buijd a wall 200 ft;, long, 8 ft. high, and 6 ft. 
thick, working 8 hours a day ? 

OPERATION. 

a $ 10 It00^^ 

1 U $ ii0 $4 

Analysis. Smce 8 n^en require 1^ daysT of 10 hours each to 
build the wall, 1 man would require 8 times 12 days of 10 hours 
each, and 10 times (12 X 8) days of 1 hour each. To build a wall 
1 ft. long would require ^ as much time as to build a wall 20 ft. 
long J to" build a wall 1 ft. high would require J as much time as to 
build a wall 6 ft. high; to build a wall 1 ft. thick, \ as much time as 
to build a wall 4 ft. thick. Now, 24 men could build this wall in ^ 
as many days, by working 1 hour a day, as 1 man could build it, 
and in I as many days by working 8 hours a day, as by working 1 
hour a day ; but to build a wall 200 ft. long would require 200 times 
as many days as to build a wall 1 ft. long ; to build a wall 8 ft. high 
would require 8 times as many days as to build a wall 1 ft. high ; 
and to build a wall 6 ft. thick Would require 6 times as many days 
as to build a wall 1 ft. thick. 

15. If 2 pounds of tea are worth 11 pounds of coffee, and 
3 pounds of coffee are worth 5 pounds of sugar, and 18 pounds 
of sugar are worth 21 pounds of rice, how many pounds of 
rice can be purchased with 12 pounds of tea? 
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OPEBATIOK. Analysis. Since 16 lb. of su* 

ftV 9" Bf e tq^ in value to 21 lb. of 

5 rice, 1 lb. of sugar is equal to ^ 

j2 of 21 lb. of rice, or fj = J lb. of 

^^ rice, and 5 lb. of sugar are equal 

^ to 6 times J lb. of rice, or ^ lb. j 



3 I 385 if 3 lb. of coffee are equal to 5 lb. 

A 1 ofti IK *^^ suga^f or V ^^- °^ ^^» ^ i^* ^^ 

Ans. l-3»* ID. ^g.^ j^ ^^^ ^ ^ ^^ jy^ j^ ^^ 

rice, or f{ lb., and 11 lb. of coffee are equal to 11 times f{ lb. of 
rice, or ^ lb. ; if 2 lb. of tea are equal to 11 lb. of coffee, or ^ lb. 
of rice, 1 lb of tea is equal to ^ of ^ lb. of rice, or ^ lb., and 12 
lb. of tea are equal to 12 times W 1^* of nee, or ^ lb. = 128J lb. 

16. If 16 horses consume 128 bushels of oats in 50 days^ 
how many bushels will 5 horses consume in 90 days? Ans. 72. 

17. If $10J^ will buy 4J cords of wood, how many cords 
can be bought for $24|( ? Ans. 11. 

18. Gave 52 barrels of potatoes, each containing 3 bushels, 
worth 33} cents a bushel, for 65 yards of cloth ; how much 
was the cloth worth per yard ? Ans, $.80. 

19. If a staff 3 ft. long cast a shadow 5 ft in length, what 
is the height of an object that casts a shadow of 46f ft at the 
same time of day? Ans. 28 ft. 

20. Three men hired a pasture for $63 ; A put in .8 sheep 
1^ months, B put in 12 sheep 4} months, and C put in 15 
sheep 6§ months ; how much must each pay? 

21. If 7 bushels of wheat are worth 10 bushels of rye, 
and 5 bushels of iye are worth 14 bushels of oats, and 6 
bushels of oats are worth $3, how many bushels of wheat will 
$30 buy ? Ans, 15. 

22. If $480 gain $84 in 30 months, what capital will gain 
$21 in 15 months ? Ans. $240. 

23. How many yards of carpeting f of a yar4 wide are 
equal to 28 yards ^ of a yard wide ? Ans. 31 j^. 

24. If a footman travel 130 miles in 3 days, when the days 
are 14 hours long, in how many days of 7 hours each will he 
travel 390 miles ? Ans. 18. 



25. If 6 men can cut 45 cords of wood in 3 dajs, how 
manj cords can 8 men cat in 9 days ? Ans. 180. 

26. B*s age is 1^ times the age of A, and C's is 2^ times 
the age of both, and the smn of their ages is 93 ; what is the 
age of each? Am. A's age, 12 yrs. 

27. If A can do as much work in 3 days as B can do in 
4^ days, and B can do as much in 9 days as C in 12 days, 
and C as much in 10 days as D in 8, how many days' work 
done by Dare eqpal to 5 days' done by A? Ans, 8. 

28. The hour and minute hands of a watch are together at 
12 o'clock, M. ; when will they be exactly together the third 
time after this ? 

OPERATION* Analysis. Since 

12 X Vt X 3 = 3-^ h. the minute hand pass- 

Ans. 3 h. 16 min. 21^ sec, P. M. es the hour hand 11 

times in 12 hours, if 
both are together at 12, the minute hand will pass the hour hand 
the first time in -^^ of 12 hours, or 1-^ hours ; it will pass the* hour 
hand the second time in -^ of 12 hours, and the third time in -^ of 
12 hours, or 3^ hours^ which would occur at 16 min. 21^ sec. 
past 3 o'clock, P. M. 

29. A flour merchant paid $164 for 20 barrels of flour, 
giving $9 for first quality, and $7 for second quality ; how 
many barrels were there of each ? 

OPERATION. Analysis. If all had been 

$9 X 20 = $180 ; first quaKty, he would have paid 

$180 $164 = $16. *^®^> ^^ ^^^ ^^^^ ^^^ ^® ^i^ 

^g Ay ^2 , pay. Every barrel of second 

f . ^ J; ,', quality made a difference of $2 

16-4-2= 81>bl.,2dq«Ui1y. . .^ ^j^g ^^g^. j^^„^^ ^^g^g ^^^^ 

20 — 8 — 12 bbl., 1st *» as many barrels of second qual- 

ity as $2, the difference in the 
cost of one barrel^ is contained times in $16, &c. 

30. A boy bought a certain number of oranges at the rate 
of 3 for 4 cents, and as many more at the rate of 5 for 8 cents ; 
he sold them again at the rate of 3 for 8 cents, and gained on 
the whole 108 cents; how many oranges did he buy ? 



OPBBAnoS. AKAtTBIS. For 

* + « — HjH-^2 = ||,*«»»oQrt. thow he bought 
I — ^f=J| = licta-,«iJnon«Mii. at the rate of 3 for 

108 ^ H = 90, number .fo,«g-. V^"^ ^^ P*^^ * 

" of a cent each, and 

for those he bought at the rate of 5 for 8 cents he paid | of a cent 
each; and f 4-|=:^f eents, what he paid for 1 of each kind, 
which divided by 2 gives f { cents, the avenge price of all he bought 
He sold them at the rate oi* 3 for 8 cents, or f o^nts each ; the dif- 
ference between the average cost and, the price he sold .them for, or 
f — If = }| = 1^ cents, is the gain on each ; and he bought as 
many oranges as the gain on one orange is contained times in the 
whole gain, &o. 

81. A in,an bought 10 bashels of wheat and 25 bushels of 
com for $80, and 12 bushels of wheat and 5 bushels of com 
for $20 ; how much a bushel did he give foir each ? 

OPERATION. Analysis. We may divide or 

w. 0. multiply either of the expressions 

IMlot, 10 26 $30 by such a number as will render 

2d « 12 5 $20 one of the commodities purchased, 

K o K ift" aKke in both expressions. In this 

^ -t-^— 2 6 ^b example we divide the fibt by 5 . 

10 $14 . to make the numbers denoting 

IbtLW. = $1.40 the com alike, (the same result 

1 1m. C. = $ .64 would be produced by multiply- 

■ ing the second by 5,) and we have 
the cost of 2 bushels of wheat and 5 bushels of com, equal to $6. 
Subtracting this from 12 bushels of wheat and 5 bushels of com, which 
cost $20, we find the cost of 10 bushels of wheat to be $14 ; there- 
fore the cost of 1 bushel is ^ of $14, or $1.40. From any one of 
the expressions containing both wheat and com, we readily find the 
cost of 1 bushel of com to be 64 cents. 

32. A, B, and C agree to build a bam for $270. A and 
B can do the work in 16 days, B and C in 13J days, and A 
and C in 11^ days. In how many days can all do it working 
together ? In how many days can each do it alone ? What 
jmrt of the pay ought each to receive ? 
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OBBkiOlCiXU 

^ = ^ what A and B do im 1 daj. 
:^ = ^ « BandC « « ' 
ijf = -^, « AandC « « 

A + A + lV==^W» ^'^'^^'.^'^^ ^ *> *^ 
2 days. 

If -i- 2 = ^^, what A, B, and do In 1 day. 

1 ^ ^ :;=: 8| dayi, time A, B, and G, wiU do the 

whole work toeethw. 

^-t/V=A; 1-r A=20da.,0alone. 
A-A = A5l-T-A=26tda.,A« 

A-A=A;i-^A=40da.,B « 

•^ X H==l^> the part of the whole did. 
V^j^X8f = f, « « « A« 

^X8t=f " « « «« 

$270 X i = $120, Cb share. 
$270x1 = $90, A's « 
$270X1 = $60, B's « 



AVALTSIB. Since 
A and B can do the 
work in 16days, they 
can do ^ of it in 1 
day; B and C, in 
13J or ^- days, they 
can do ^ of it in 1 
day ; A and C, in llf 
or ^ days, they can 
do -^ of it in 1 day* 
Then A, B, and C, 
by working 2 days 
each, can do ^-|- 

w<Hrk, and by .work- 
ing 1 day each they 
can do | of ^^ or -^ 
of the work ; and it 
will take them as 
many days working 



together to do the 
whole work as -^ is conta^idd times in 1, or 8f days. 

Now, if we take whut any two of them do in 1 day from what the 
three do in 1 day, the remainder will be what the third does; we 
thus find that A does ^, B y\y, and C ■^, ^ 

Next, if we denote the whole work by 1, and divide it by the part 
each does in 1 day, we have the number of days that it will take 
each to do it alone, viz. : A 26f days, B 40 days, and C 20 daysl 
And each should receive such a part of $270 as would be ex- 
pressed by the part he does in I'day, multiplied by the number of 
days he works, which will give to A $90, B $^, ^d Cr$120. 

33. If 6 oranges and 7 lemons cost 33 cents, and 12-oranges 
and 10 lemons cost 54 cents, what is the price of 1 of each ? 

Ans, Oranges, 2 cents; lemons, 3 cents. 

34. If an army of 1000 men have provisions for 20 days, 
at the rate oi 18 oz. a day to each man, and they be reinforced 
by 600 men, upon what allowance per day must each man be 
put, that the same provisions may last 30 days ? Ans. 7^ oz. 

35. There are 54 bushels of grain in 2 bins ; and in one bin 
are 6 bushels less than ^ as much as there is in the other; 
how many bushels in the larger blu^ Aav^^^ *^» 
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S6. The sum of two nrndbers is 20, and thdr dJfference is 
equal to ^ of the greater, number; what is the greater 
number ? ^ Am. 12. » 

37. If A can do as much work in 2 days as G in 3 days, 
and B as much in 5 days as C in ^ days; what time will B 
require to execute a piece of work which A can do in 6 
weeks? Am. 11 J weeks. 

38. How many yards of cloth, J of a yard wide, will line 
86 yards 1 j- yards wide ? Ans. 60. 

89. How many sacks of coffee, each containing 104 lbs > 
at 10 d. per pound N. Y. currency, will pay for 80 yards of 
broaddoth at %^ per yard ? Ans. 24. 

' 40. A person, being asked the time of day, replied, the time 
past noon is equal to -^ of the time to midnight; what was 
the hour? Am. 2, P. M. 

41. A market woman bought a number of peaches at the 
rate of 2 for 1 cent, and as many more at the rate of 3 for 1 
centy imd sold them at the rate of 5 for 3 cents, gaining 55 
cents ; how many peaches did she buy ? Ans. 300. 

42. A can build a boat in 18 days, working 10 hours a day, 
and B can build it in 9 days, working 8 hours a day ; in how 
many days can both together build it, working 6 hours a day ? 

43. A man, afler spending ^ of his money, and ^ of the 
remainder, had $10 left ; how much had he at first ? 

44. K,30 men can perform a piece of work in 11 days, how 
many men can accomplish another piece of work, 4 times as 
large, in ^ of the time ? ^ Atm. 600. 

45. If 16^ lb. of coffee cost $3^, how much can be bought 
for $1.25? \ Am. ^\h. 

46. A man engaged to write for 20 days, receiving $2.50 
lor every day he labored, and forfeiting $1 for every day he 
was idle ; at the end of the time he received $43 ; how many 
days did he labor ? An^. 18. 

47. A, B, and C can perform a piece of work in 12 hours ; 
A and B can do it in 16 hours, and A and C in 18 hours; 
what part of the work can B and G do in 9| hours ? Am. |« 
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ALLIGATION. 

I 

4:0O« Alligation treats of mixing or compounding two 
more ingredients of different values. It is of two kinds — Ax 
gation Medial and AUigaiion Alternate. 

401* Alligation Medial is the process of finding the av 
age price or quality of a compound of several simple ingre 
ents whose prices or qualities are known. 

1. A miller mixes 40 bushels of rye worth 80 cents 
bushel, and 25 bushels of corn worth 70 cents a bushel, w 
15 bushels of wheat worth $1.50 a bushel ; what is the val 
of a bushel of the mixture ? 

OPERATION. Analysis. Since 40 bush 

80 X 40 = $32.00 of iye at 80 cents a bushel 

70 X 25 = 17.50 worth $32, and 25 bushels of c( 

1 50 V 15 22 50 at 70 cents a bushel is wo: 

^ — "" '— $17.60, and 15 bushels of wh 

80 ) 72.00 at $1.50 a bushel is worth $22. 

$.90 An»* therefore the entire mixture, c< 

' * slating of 80 bushels, is wo: 

$72, and one bushel is worth ^ of $72, or 72 -^ 80 = $.1 

Hence the following 

Rule. Divide the entire cost or value of the ingredie. 
hy the turn of the simples. 

EXAMPLES FOR PRACTICE. 

2. 'A wine merchant mixes 12 gallons of wine, at $1 i 
gallon, with 5 gallons of brandy wotth $1.50 per gallon, a 
8 gallons of water of no value ; what is the worth of one g 
Ion of the mixture ? Ans. $.975. 

3. An innkeeper mixed 13 gallons of water with 52 gallc 
of brandy, which cost him $1.25 per gallon ; what is the val 
of 1 gallon of the mixture, and what his profit on the sale 
the whole at 6^^ cents per gill ? Ans. $1 a gallon ; $65 pro 

4. A grocer mixed 10 pounds of sugar at 8 cts. with 
pounds at 9 cts. and 16 pounds at 11 cts., and sold the mixti 
at 10 cents per pound; did he gain or lose by the sale, n 
how much ? Atw. 1^^ ^WNfc&.'V^ <*» 

IB* 
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6. A grocer bought 7 J. dozen of eggs at 12 cents a dozen, 
8 dozen at lOj^ cents a dozen, 9 dozen at 11 cents a dozen, 
and 10 j- dozen at 10 cents a dozen. He sells them so as to 
make 50 per cent, on the cost; how much did he receive per 
dozen? A7i8. 16^ cents. 

6. Bought 4 cheeses, each weighing 50 pounds, at 13 cents 
a pound; 10, weighing 40 pounds each, at 10 cents a pound ; 
and 24, weighing 25 pounds each, at 7 cents a pound ; I sold 
the whole at an average price of 9^ cents a pound ; how much 
was my whole gain ? Ans, $6. 

403* Alligation Alternate is the process of finding the 
proportional quantities to be taken of several ingredients, 
whose prices or qualities are known, to form a mixture of a 
required price or quality. 

CASE I, 

403. To fLnd the proportional quantity to be used 
of each ingredient, when the mean price or ^quality of 
the mixture is given. 

1. What relative quantities of timothy seed worth $2 a 
bushel, and clover seed worth $7 a bushel, must be used to 
form a mixture worth $5 a bushel ? 

OPEKATiON. Analysis. Since on every in- 

(■21^12) . gradient used whose price or qual- 

1- 7 i I 3 ) ** ity is Ze»« than the mean rate tihere 

% will be again, and on every in- 
gredient whose price or quality is greater than the mean rate 
there will be a losSf and since the gains and losses must be exactly 
equal, the relative quantities used of each should be such as repre- 
sent the unit of value. By selling one bushel of timothy seed worth 
$2, for $5, there is a gain of $3 ; and to gain $1 would require ^ of 
a bushel, which we place opposite the 2. By selling one bushel of 
clover seed worth $7, for $5, there is a loss of $2 ; and to lose $1 
would require ^ of a bushel, which we place opposite the 7. , 

In every case, to find the unit of value we must divide $1 by the 

gain or loss per bushel or pound, &c. Hence,1f, every time we take 

J of a bushel of timothy seed, we take -J of a bushel of clover seed, 

the gain and loss wiU be exactly equal, and we shall have ^ and <| 

for the proportional quantities. 
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If we wigh to express the propcnrtiwial munbera in integers, we 
may reduce these fractions to a common denominator, and use their 
numerators, since fractions having a common denominator are to 
each other as their numerators. ( 865) thus, ^ and ^ are equal to 
f and f, and the proportional quantities are 2 bnshels of timothy 
seed to 3 bushels of clover seed. 

2. What proportions of teas worth respectively 8, 4, 7 and 
10 shillings a' pound, mast be taken to form a mixture worth 
6 shillings a pound ? 

OPE&ATIOK. Analysis. To preserve the 

equality of gains and losses, we 
must always compare two prices 
or simples, one greater anid one 
less than the mean rate, and 
treat each pair or couplet as a 
separate example. In the given 
example we form two couplets, 

and may compare either 3 and 10, 4 and 7, or 3 and 7, 4 and 10. 
We find that \ of a lb. at 3 s. must' be taken to gain 1 shilling, 

and ^ of a lb. at 10 s. to lose 1 shilling ; also ^ of a lb. at 4 s. to gain 

1 shilling, and 1 lb. at 7 s. to lose 1 shilling. These proportional 
numbers, obtained by compiuing the two couplets, are placed in 
columns 1 and 2. If, now, we reduce the numbers in columns 1 and 

2 to a common denominator, and use their numerators, we obtain 
the integral numbers in columns 3 and 4, which, being arranged in 
column 5, give the proportional quantities to be taken of each.* 

It will be seen that in comparing the simples of any couplet, one 
of which is greater, and the other less than the mean rate, the pro- 
portional number finally obtained for either term is the difierence 
between the mean rate and the other term. Thus, in comparing 3 
and 10, the proportional number of the former is 4, which is the 
difference between 10 and the mean rate 6 ; and the proportional 
number of the latter is 3, which is the difference between 3 and the 
mean rate. The same is true of every other couplet Hence, when 
the simples and the mean rate are integers, the intermediate steps 
taken. to obtain the final proportional numbers as in columns 1, 2, 3, 
and 4, may be omitted, and the same results readily found by taking 
the difference between each simple and the mean rate, and placing 
it opposite the one with which it is compared. 



* Prof. A. B. Canfield, of Oneida Conference Seminaiy, N. Y., naed tbU mfiA.b.<yl<:^ 
Al ligation, esaentially, In the instTucUou otToia c>;s8«^ «a ««^\l %a"SS^>'M3A.^'!»'«?«< 
douhtl^a the author of it. 
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From iSbe faregoing eiampW and analyses we derive tiie foUoiiiiig 

BuLE. I. Write the severed prices or qiudities in a column^ 
and the mean price or quality of the mixture at the left. 

XL Mrm couplets hy comparing any price or quality len^ 
with one that is greater than the mean rate^ placing the part 
which must be used to gain I of the mean rate opposite the less 
simpky and the part that must be used to lose 1 opposite the 
greater simple^ and do the same for each simple in every coupleL 

IIL ^ the proportional numbers are fractionaly they may be 
reduced to integers^ and if two or more stand in the same hori- 
zontal Uney they must be added; the final remits will be the pro-' 
porticnal quantities required. 

KoTES. 1. If the numbers in any couplet or c<dumn haye a com- 
mon fitctor, it may be rgected. ^ ^ 

2. We may also mtdtiply t&e numbers in any couplet or column by' 
any multiplier we choose, without affecting the equality of the gains 
and losses, and thus obtain an indefinite number of results, any one of 
which being taken will give a corzect final result 

EXAMPLES FOB PRACTICE. 

S. A grocer has sugars worth 10 cents, 11 cents, and 14 
cents per pound ; in what proportions may he mix them to 
form a mixture worth 12 cents per pound ?^ 

Ans. 1 lb. at 10 cts., and 2 lbs. at 11 and Ucts. 

4. What proportions of water at no value, and wine worth 
$1.20 a gallon, must be used to form a mixture worth 90 cents 
a gallon ? Ans. 1 gal. of water to 3 gals, of wine. 

5. A farmer had sheep worth $2, $2J, $3, and $4 per 
head ; what namber could he sell of each, and realize an 
average price of $2^ per head ? 

Ans. 3 of the let kind, and 1 each of the 2d and 3d, 
and 5 of the 4th kind. 

6. What relative quantities of alcohol 80, 84, 87, 94, and 
9& per cent strong must be used to form a mixture 90 per 
cent strong ? 

Ans. 6 of the first two kinds, four of the 3d, 3 of the 4th, 
Aod 16 of the 5th. 
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CAAB EC 

404. When the quantity of one of the simples is 
limited. 

1. A<ciiller has oats worth 30 cents, com worth 45 centSy 
and barley worth 84 cents per bushel ; he desires to form a 
mixture worth 60 cents per bushel, and which shall contain 40 
bushels of com ; how many bushels of oats and barley must 
he take ? 

Analysis. By 

the same process 

60 < 45 I iV 8 8 40 } Jn$. as in Case I we 

find the propor- 
tional quantities 
of each to be 4 bushels of oats, 8 of ccmi, andlOof barley. But 
we wish to use 40 bushels of com, which is 5 times the propor- 
tional number 8, and to preserve the equality of gain and loss we 
must take 5 times the proportional quantity of each of the other 
simples, or 5 X 4 = 20 bushels of oats, and 5 X 10 = 50 bushels 
of barley. Hence the following 

BuLE. Mnd the proportional quantities as in Case L 
Divide the given quantity hy the proportional quantity of the 
same ingredientj and multiply each of the other proportional 
quantities by the quotient thus obtained. 

EXAMPLES FOB PRACTICE. 

2. A merchant has teas worth 40, 60, 75, and 90 cents per 
pound ; how many pounds of each must he use with 20 pounds 
of that worth 75 cents, to form a mixture at 80 cents. 

Ans, 20 lbs. each of the first three kinds, and 130 lbs. of 
the fourth. 

3. I^ farmer bought 24 sheep at $2 a head ; how many 
must he buy at $3 and $5 a head, that he may sell the whole 
at hn. average price of $4 a head, without loss ? 

Ans. 24 at $3, and 72 at $5. 

4. How much alcohol worth 60 cents a gallon, and how 
much water, must be mixed with 180 gallons of ram worth 
$1.30 a gallon, that the mixture may be worth ^Q ^^scfes^ ^ 
^Joii ? Ans. 60 gallons eacVi o^ «\!w:3t«\«EA^^8wBt. 
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OPERATION. 



5. How many acres of land worth 35 dollars an acre must 
be added to a f^urm of 75 acres, worth $50 an acre,* that the 
average value may be $40 an acre ? Ans, 150 acres. 

6. A merchant mixed 80 pounds of sugar worth 6|^ cents 
per pound with some worth 8^ cents and 10 cents per pound, 
BO that the mixture was worth 7 J cents per pound ; how much 
of each kind did he uso ? 

CASE in. 

4LOSm When the quantity of the whole compound is 
limited. 

1. A grocer has sugars worth 6 cents, *J cents, 12 cents, 
and 13 cents per pound. He wishes to make a mixture of 
120 pounds worth 10 cents a pound ; how many pounds of 
each kind must he use ? 

Analysis. By Case 
I we find the propor- 
tional quantities of each 
to be 3 lbs. at 6 cts., 2 
lbs. at 7 cts., 3 lbs at 12 
cts., and 4 lbs. at 13 cts. 
By adding the propor- 
tional quantities, we find 
that the mixtiu*e would be but 12 lbs. while the required mixture is 
120, or 10 times 12. If the whole mixture is to be 10 times as much 
as the sum of the proportional quantities, then the quantity of each 
simple used must be 10 times as much as its respective proportion- 
al, which would require 30 lbs. at 6 cts., 20 lbs. at 7 cts., 30 lbs. at 
12 cts., and 40 lbs. at 13 cte. Hence we deduce the following 

Rule. Find the proportional numbers as in Case L Di^ 
. vide the given quantity by the sum of the proportional quan' 
titles, and multiply jeach of the proportional quantities by the 
quotient thus obtained. 

EXAMPLES FOR PRACTICE. 

2. A farmer sold 170 sheep at an average price of 14 
shillings a head ; for some he received i 9 s., for some 12 8.9 for 
some Ids.', and for others 20s.; how many of each did he 

Bell? Jns. 60at98.,4Datl'ia^^Q«X.\^«.,«xx5L^^^a<^^ 
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8. A jeivseler melted together gold 16, 18, 21, and 24 
«arat8 fine, so as to make a compound of 51 ounces 22 carats 
fine ; how mu^h^ of each^ sort did he take ? Ans, 6 ounces 
each of the first three, and 33 ounces of the last. 

4. A man bought 210 bushels of oats, com, and wheat, and 
paid for the wholo $178.50 ; for the oats he paid % for the 
com $J, and for the wheat $1^ per bushel ^ how manj bash« 
els of each kind did he buy ? Ans, 78 bushels each of oats 
and com, and 54 bushels of wheat 

5. A, B, and C are under a joint contract to furnish 6000 
bushels of. com, at 48 cts. a bushel ; A's com is worth 45 eta., 
B's 51 cts., and Cs 54 cts. ; how many bushels must each put 
into the mixture that the contract may be fulfilled ? 

6. One man and 3 boys received $84 for 56 days' labor; the 
man received $3 per day, and the boys $j-, $|, and $lf re- 
spectively ; how many days did each labor ? Am. The man 
16 days, and the boys 24, 4, and 12 days respectively. 

INVOLUTION. 

406« A Power is the product arising from multiplying a 
number by itself, or repeating it several times as a factor; 
thus, in 2 X 2 X 2 = 8, the product, 8, is a power of 2. 

407. The Exponent of a power is the number denoting 
how maiiy times the fiictor is repeated to produce the power, 
and is written above and a little to the right of the factor; thus, 
2 X 2 X 2 is written 23, in which 8 is the exponent Exponents 
likewise give names to the powers, as will be seen in the 
following illustrations: 

3 = 3^ = 3, the first power of 3 ; 

3X3 = 32 zi: ^9, the second power of 8 

3X3X3 z=83~ 27^, the third power of 3. 

408* The Sqnare of a number is its second power. 

409. The Cube of a number is its third power. 

410* Involution is the process of raising a number to a 
given power- v 
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411. APerftetBoww is a number that can be exactly 
produced bj the involution of some number as a root ; thus, 25 
and 32 are perfect powers, since 25 =: 5 X 5, and 32 = 2 X 
2X2X2X2. 

L What is the cube of 15 ? 

OPERATION. Analysis. We multiply 

15 X 15 X 15 = 3375. Ans. ^^ ^7 1^» ^^ ^^ P'«^^«* 

by 15, and obtam 3375, 

which is the 3d power, or cube of 15, since 15 has been taken 3 

times as a factor. Hence, we have the following 

Rule. MuUiply the number hy itself o^ mcmy timesj fess 1, 
€U there are jmits in the exponent of the required poufer. 

EXAMPLES FOR PRACTICE. 

2. What is the square of 25 ? Jns. 625. 

8. What is the square of 135 ? . Jns. 18225. 

4. Whatis.thecubeof 72? Ans. 373248. 

5. What is the 4th power of 24 ? Ans. 331776. 

6. Baase 7.2 to the third powe^. Ans. 373.248. 

7. Involve 1.06 to the 4th power. Ans. 1.26247696. 

8. Involve 12 to the 5th power. Ans. .0000248832. 

9. Involve 1.0002 to the 2d power. Ans. 1.00040004. 

10. What is the cube off? 

OPERATION. 

2. 1_ 2 2X2X2 2^ 8_ 

5^5^5"~5X5X5'~ 53'~125 
It is evident from the above operation, that 
A common fraction may he raised to any power, by raising 
each of its terms, separately, to the required power. 

11. What is the square of f ? Ans. ^. 

12. What is the cube of if ? Ans. ff|J. 

13. Raise 24i to the 2d power. Ans. 61 2,^. 

EVOLUTION. " — 

4:13« A |U)ot is a factor repeated to produce a power ; 
thus, in the expression 5 X 5 X 5 = 125, 5 is the root from 
which the power, 125, is proiiuced. 



S«7ABi BOOT. 906 

4I18* Svolutioii is the process of extraeting the root of a 
ntunber considered as a power, and is the reverse of InvolatioQ. 

414. The BadicalSigB is the character, V)^^<^» placed 
before a number, denotes that its root is to be extracted. 

. 41tS« The Index of the root is the figure placed above the 
radical sign, to denote what root is to be taken. When no 
mdex is written, the index 2 is always understood. 

416. A Surd is the indicated root of an imperfect power. 

417. Boots are named from the corresponding powers, as 
wiH be seen in the following illustrations : 

The square root of 9 is 8, written ^J9 z= 3. 
The cube root of 27 is 8, written -v^27 = 3. 4 
The fourth root of 81 is 3, Written -^81 = 3- 
418* Any number whatever may be considered a power 

whose root is to be extracted ; but only the perfect powers can 

have eaxEc^ roots. 

SQTTAEE ROOT. 

410« The Square Boot of a number is one of the two 

equal factors that produce the number ; thus the square root 
of 49 is 7, for 7 X 7 = 49. 

430* In extracting the square root, the first thing to be 
determined is the relative number of places in a given number 
and its square root The law governing this relation is exhib- 
ited in the following examples : — 



Boot!. 


aipmJ. 


Booth 


Sqmm. 


1 


1 


1 


1 


9 


81 


10 


1,00 


99 


98,01 


100 


1,00,00 


999 


99,80,01 


1000 


1,00,00,00 



From these examples we perceive 

IsL That a root consistmg of 1 place" may have 1 or 2 
places in the square. 

2d. That in all cases the addition of 1 place to the root 
adds 2 places to the square. Hence, 
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1^ ¥m p&inf off u number inio^ two-fyure periodsy eonmen-' 
€inff ^ ^e riffkt handy the number of fuU periods and the left 
kandfuU or partial period wiU indieate the number of places 
in the square root ; the highest period answering to the highest 
figure of the root* 

4:31. 1. What is the length of one side of a square plaA 
containing an area of 5417 sq. ft. ? 

OPERASION. Analysis. Since the given figure is 

54,17 I 73.6 a square, its side will be the square root 
49 ■" of its area, which we will proceed to com- 

-— ■ pute. Pointing oflF the given number, the 

140 017 2 periods show that there wiU be two in- 

143 429 tegral figures, tens and units, in the root. 

146.0 88.00 -'^^ ^^^ ^^ ^® ^^^^^ xnxi&t be extracted 

1 46* 6 87 96 ^™ ^^ ^^^ ^^ ^^ \iBXLdL period, 54 hun- 

'- '- dreds. The greatest square in 54 hun- 

4 dreds is 49 hundreds, the square of 7 tens ; 

we therefore write 7 tens in the root, at 
the right of the given number. 
Since the entire root is to be the side of a square^ let us form a 
Fig. I. square (Fig. 1), the side of which is 70 feet long. 

The area of this square is 70 X 70 = 4900 sq. ft., 
which we subtract firom the given number. This 
is done in the operation by subtracting the 
square number, 49, from the first period, 54, 
and to the remainder bringing down the sec- 
ond period, maMng the entire remainder 517. 
If we now enlarge our square (Fig. I) by the addition of 517 
square feet, in such a manner as to preserve the square form, its 
size will be that of the Required square. To preserve the square 
form, the addition must^be so made as to extend the square equally 
in two directions ; it will therefore be composed of 2 oblong figures 
at the sides, and a little square at the comer (Fig. II). Now, the 
width of this addition will be the additional length to the side of the 
square, and consequently the next figure in the root. To find width 
we divide square contents, or area, -by length. But the lei^th of 
one side of the little square cannot be found till the width of the 
addition be determined, because it is equal to this width. We will 
therefore add the lengths of the 2 oblong figiures, and the sum will 
be sufficiently near the whole length to be used as a trial divisor. 
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Eadi of the obkmg figuiM is equal in length to the dde of the 
square irst fonned ; and their united length 
is 70 -f 70 = 140 ft. (Fig. Ul). This num- 
ber is obtained in the operation by doubling 
the 7 and annexing 1 dpher, the result being 
written at the left of the dividend. Dividing 
517, the area, by 140, the approximate length, 
we obtain 3, the probable width of the addi- 
tion, and second figure of the root. Since 3 is 
also the side of the little square, we can now 
find the entire length of the addition, or the complete divisor, which 

is 70 + 70 -f 3 = 143 (Fig. ni). 
^^ This number is found in the oper- 

ation by adding 3 to the trial di- 
Tisor, and writing the result un- 
derneath. Multiplying the com- 
plete divisor, 143, by the trial 
quotient figure, 3, and subtracting 
^e product from the dividend, we 
obtain another remainder of 88 square feet With this remainder, 
for the same reason as befcure, we must proceed to make a new 
enlargement ; and we bring down two decimal ciphers, because the 
next figure of the root, being tenths, its square will be hundredths. 
The trial divisor to obtain the width of this new enlargement, 
or the next figure in the root, will be, for the same reason as 
before, twice 73, the root already found, with one cipher annexed. 
But since the 7 has already been doubled in the operation, we have 
only to double the last figure of the complete divisor, 143, and 
annex a cipher, to obtain the new trial divisor, 146.0. Dividing, we 
obtain .6 for the trial figure of the root ; then proceeding as before, 
we obtain 146.6 for a complete divisor, 87.96 for a product ; and 
there is still a remainder of .04. Hence, the side of the given 
square plat is 73.6 feet, nearly. From this example and analysis 
we deduce the following 

Rule. L Paint off the given number into periods of two 
figures each, counting from unifs place toward the left and 
right, 

ir. Find the greatest square number in the left hand period, 
and vrrite its root for the first figure in the root; subtract the 
%quare number from the left hand period, and to the remainder 
^ng d&wn the next period for a dixidxtsd^ 
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UL Jt the left of the dividend write twice Aefireif^re of 
the root, and annex one cipher, for a trial divisor; divide the 
dividend hy the trial divisor, and write the quotient for a trial 
fiffure in the root 

IV, Add the trial figure of the root to the trial divisor for a 
complete divisor; multiply the complete divisor hy the trial 
figure in the root, and subtract the product from the dividend, 
and to the remainder bring down the next period for a new 
dividend* 

V. To the last complete divisor add the last figure of the 
toot, and to the sum annex one cipher, for a new trial divisor^ 
with which proceed as before. 

Notes. 1. K at any time the ]»roduct be g^reater than the dividend, 
diminish the trial figure of the root, and correct the erroneous work. 

2. If a cipher occur in the root, annex another cipher to the trial 
divisor, and another period to tii% dividend, and proceed as before. 

EXAMPLES FOB PRACTICE. 

2. What is the square root of 406457.2516? 

OPERATION. 

40,64,57.25,16 | 637.54, Ans. 
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Notes. 3. The decimal points in the work may be omitted, care 
being taken to point off in the root according to the number of deci- 
mal periods used. ^ • 

4. The pupil will acquire greater fiEwility, and secure greater accura- 
cy, by keeping units of like order under each other, and each divisor 
opposite the corresponding dividend, by the use of the lines, as shown 
in the operation. 

B. What is the square root of 576 ? Ans. 24. 
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4. What is the square root of 6561 ? An$. 81. 

5. Whatis the square root of 444889? Am. 667. 

6. What is the square root of 994009 ? Am. 997. 

7. What is the square root of 29855296 ? Ans. 5464. 

8. What is the square root of 3486784401 ? An$. 59049. 

9. What is the square root of 54819198225 ? 

Note. The cipher in the trial diviaor may he omitted, and its place, 
after division, occupied hy the trial root figure* thus forming in suc- 
cession only con^l^ diviaon. 

10. What is the square root of 2? 

2. 1 1.4142 + , Am. 

1 



24 


100 
96 


281 


400 
281 


2824 


11900 
11296 


28282 


60400 
66564 



11. Extnict the square roots of the following numbers*. 



V8 == 1.7820508 + 
V5 = 2.2360679 + 
V6 = 2.4494897 4- 



V7 = 2,6457513 + 
V8 = 2.8284271 + 
VIO = 3.1622776 + 



12. What is the square root of .00008836? An$. .0094. 

13. What is the square root of .0043046721 ? Ans. .06561. 

Notes. 5. The square root of a common fraction may be obtained 
by extracting the square roots of the numerator and doiominator 
separately, provided the terms are perfect squares ; otherwise, the 
fraction may first be reduced to a decimal. 

6. Mixed numbers may be reduced to the decimal form before ex- 
tracting the root ; or, if the denominator of the fraction is a perfect 
square, to an improper fraction. 

14. Extract the square root of ^^. Am. fj. 

15. Extract the square root of JJ^f. Am. J. 

16. Extract the square root of |. Am. .816496+. 

17. Extract the square root of 17f. Am. 4.1683 + 



SIO 



JBYOLUTION. 




APPLICATIONS. 

433« An Angle is the opening between two lines that 
meet each other ; thus, the two lines, A B and A C, meeting 
form an angle at A. 

4133* A Triangle is a figure having three 
sides and three angles, as A, B, C. 

434. A Bight-Angled Triangle is a ^• 
angle having one right angle, as at C. 

439* The Base is the side on which it 
stands, as A, G. 

4SM. The Perpendicalar is the side 
forming a right angle with the base, as B, G. 

437. The Hypotenuse is the side opposite the rigl^ angle, 
asA, B. 

438* Those examples givoi below, which relate to trian- ' 
gles and circles, may be solved by the use of the two following 
principles, which are demonstrated in geometry. 

1st. The square of the hypotenuse of a right-angled triangle 
is equal to the sum of the squares of the other two sides. 

2d. The areas of two circles are to each other as the squares 
of their radii, diameters, or circumferences. 

1. The two sides of a right-angled triangle are 3 and 4 
feet ; what is the length of the hypotenuse ? 

ANAJ.YSI8. Squaring 
the two sides and add- 
ing, jve find the sum to 
be 25 ; and since the sum 
is equal to the square of 
the h}T)otenuse, we ex- 
tract the square root, and 
obtain 5 feet, the hypot- 
enuse. Hence, 

To find the hypotenuse. Add the squares of the two sides^ 
and eoctract the square root of the sum. 

To find either of the shorter sides. Subtract the square of 
the given side from the square of the hypotenuse, and extract the 
sqtmre root of the remaindxr. 



^ OPERATION. 

32 = 9, square of one side. 

42 = 16, square of the other side* 

25, square of hypotenuse. 

-^25 = 5, Ans. 
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> EXAXPLBfl FOR FBACTICE. 

2. If an army of 55225 men be drawn up in the form of a 
square, how many men will there be on a side ? Ans, 235. 

3. A man has 200 yards of carpeting 1| yards wide ; what 
is the length of one side of the square room which this carpet 
will cover ? Ans. 45 feet 

4. How many rods of fence will be required to inclose 10 
acres of land in the form of a square ? Ans, 1 60 rods. 

5 The top of a castle is 45 yards high, and \he castle is f^ur* 
rounded by a ditch 60 yards wide ; required the length of a 
rope that will reach from the outside of the ditch to the top 
of the castle. Ans. 75 yards. 

6. Required the height of a May-pole, which being broken 
39 feet from the top^ the end struck the ground 15 feet from 
the foot Ans* 75 feet 

7. A ladder 40 feet long is so placed in a street, that 
without being moved at the foot, it will reach a window on 
one side 33 feet, and on the other side 21 feet, from the 
ground ; what is the breadth of the street ? Ans. 56.64 -{- ft 

81 A ladder 52 feet long stands close against the side of a 
building ; how many feet must it be drawn out at the bottom, 
that the top may be lowered 4 feet ? Ans. 20 feet 

9. Two men start from one comer of a park one mile 
square, and travel at the same rate. A goes by the walk 
around the park, and B takes the diagonal path to the opposite 
comer, and turns to meet A at the side. How many rods 
from the comer will the meeting take place ? Ans. 93.7 + rods. 

10. A room is 20 feet long, 16 feet wide, and 12 feet high ; 
what is the distance from one of the lower comers to the op- 
posite upper comer? Ans. 28.284271 + feet 

11. It requires 63.39 rods of fence to inclose a circular 
field of 2 acres; what length will be required to inclose 3 
acres in circular form ? Ans. 77.63 + rods. 

12. The radius of a certain circle is 5 feet ; what will be 
the radius of another circle containing twice the area of the 
first? Ans. 7.07106 -f feet 
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CUBE ROOT. 

4130* The Cobe Boot of a number is one of the three 
equal factors that produce the number. Thus, the cube root 
of 27 is 3, since 3 X 3 X 3 = 27. 

430« In extracting the cube root, the first thing to be 
determined is the relative number of plaees in a cube and its 
root^ The law governing this relation is exhibited in the fol- 
lowing examples : — 



Boota. 


Cntw. 


Booti. 


OolML 


1 


1 


1 


1 


9 


729 


10 


1,000 


99 


907,299 


100 


1,000,000 


999 


997,002,999 


1000 


1,000,000,000 



From these examples, we perceive, 

1st. That a root consisting of 1 place maj have from 1 to 
3 places in the cube. 

2d. That in all cases the addition of 1 place to the root 
adds three places to the cube. Hence, 

If we point off anxmiber into three-figure periods, com* 
mencing at the right hand, the number offuU periods and the 
left hand full or partial period wiU indicate the number of 
places in the cube root, the highest period answering to the 
highest figure of the root. 

431. 1. What is the length of one side of a cubical block 
containing 413494 solid inches^ 

OPBRATION— COMMENCED. ANALYSIS. Sinco the block is a 

413494 I 74 cube, its side* will be the cube root of 

343 " its solid contents^ which we will pro- 

14.700 70494. ^®®^ ^ compute. Pointing off the 

• given number, the two periods show 

that there will be two figures, tens and 

units, in the root The tens of the root must be extracted from the 

first poiod, 413 thousands. The greatest cube in 413 thousands is 

343 thousands, the cube of 7 tens ; we therefore write 7 tens in the 

root at the right of the given number. 
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Since the entire root is to be the side of a cube, let us form a 
Fig. L cubical block (Fig. I)/the side 

of which is 70 inches in length. 
The contents of this cube are 
70 X 70 X 70 = 343,000 solid 
inches, which we subtract from 
the given number. This is done 
in the operation by subtracting 
the cube number, 343, from the 
first period, 413, and to the re- 
mainder bringing down the sec* 
ond period, making the entire 
remainder 70494. 
If we now enlarge our cubical 
block, (Fig. I), by the addition of 70494 solid inches, in such a 
manner as to preserve the cubical form, its size will be that of 
the required block. To preserve the cubical form, the addition 
must be made upon three adjacent sides "or faces. The addition 
will therefore be composed of 3 flat blocks to cover the 3 faces, 
(Fig. 11) ; 3 oblong blocks to fill the vacancies at the edges, 
(Fig. ni) ; and 1 small cubical block to fill the vacancy at the cor- 
ner, (Fig. IV). Now, the thickness of this enlargement will be the 
additional length of the side of the cube, and, consequentiy, the 
second figure in the- root. To find ihickne^s, we may divide solid 
F*s«iL contents by surf ace, oi area. 

But the- area of the 3 oUong 
blocks and litde cube cannot 
be. fbimd till the thickness of 
the addition be determined, be- 
cause their common breadth is 
equal to this thickness. We will 
therefore find the area of the 
three flat blocks, which is suffi- 
cientiy near the whole area to be 
used as a trial divisor. As these 
are each equal in length and 
breadth to the side of the cube 
whose faces they cover, the whole 
area of the three is 70 X 70 X 
3= 14700 square inches. This number is obtained in the operation 
by annexing 2 ciphers to three times the square of 7 ; the result 
being written at the left hand of the dividend. Dividing, we obtaxsL 
RP. J14 




814 



EVOLUTION. 



ng.ni 




OPERATION — CONTINUED. 

4134941 



74 



4f the probable thickness of the addition, and seeond figure of the 

root. With this assumed figure, 
we will complete our divisor by 
adding the area of the 4 blocks, 
before undetermined. The 3 ob- 
long blocks are each 70 inches 
long ; and the little cube, being 
equal in each of its dimensions 
to the thickness of the addition, 
must be 4 inches long. Hence, 
their united length is 70 -\- 70 
-|- 704-4 = 214. This number 
is obtained in the operation by 
multiplying the 7 oy 3, and an- 
nexing the 4 to the product, the 
result being written in column 
I, on the next line below the 
trial divisor. Multiplying 214, 
the length, by 4, the common 
width, we obtaii^ 856, the area of 
the four blocks, which added to 
14700, the trial divisor, makes 
15556, the complete divisor ; and 
multiplying this by 4, the second 
figure in the root, and subtract- 
ing the product from the divi- 
dend, we obtain a remainder of 
8270 solid inches. With this re- 
mainder, for the same reason as 
before, we must proceed to make 
a new enlargement But since 
we have already two figures in 
the root, answering to the two 
periods of the given number, 
the next figure of the root must 
be a decimal j and we therefore 
annex to the remainder a period 
of three decimal ciphers, mak- 
mg 8270.000 for a new dividend. 
The trial divisor to obtain the 
thickness of this second enlarge- 
ment, or the next figure of the root, will be the area of three new flat 
blocks to cover the three sidea oi\\ift cv]^^^ «Jtt«a^feCTaftd\ and this 



I. IL 


343 


214 856 


14700 704941* 
15556 62224 




8270.000 



Fig. IV. 
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I. 


' 11. 




848 


214 


856 


14700 
15556 


70494- 
62224 


222^ 


111.25 


1642800 
16539.25 


8270.000 
8269.625 



.375 



sur&cey (Fig. IV,) is composed of 1 faee of each of the fiat Mocks 
ahready used, 2 faces of each of the oblong blocks, and 3 faces of 
the little cube. But we have in the complete divisor, 15556, 1 
face of each of the flat blocks, oblong blocks, and little cube ; 
and in the correction of the trial divisor, 856, 1 face of each of 
the oblong blocks and of the little cubej and in the squall of 
the last root figure, 16, a third faee of the little cube. Hence, 16 ' 
+ 856 -^ 15556 == 16428, the significant figurea of the new trial 

divisor. This 
OPERATION — coNTiNxnsD. number is ob- 

413494 I 74.5 tained in the 
operation by 
adding the 
square of the 
last root fig- 
ure mentally, 
and combin- 
ing units of 
like order, 

thus: 16, 6, and 6 are 28, and we write the unit figure in the new 
trial divisor ; then 2 to carry, and 5 and 5 are 12, &c We annex 
2 ciphers to this trial divisor, as to the former, and dividing, obtain 
5, the third figure in the root. To complete the second trial di- 
visor, after the manner of the first, the correction may be found by 
annexing .5 to 3 times the former figures, 74, and multiplying this 
number by .5. But as we have, in column I, 3 times 7, with 4 
annexed, or 214, we need only multiply the last figure, 4, by 3, 
and annex .5, making 222.5, which multiplied by .5 gives 111.25, 
the correction required. Then we obtain the complete divisor, 
16539.25, the product, 8269.625, and the remainder, .375, in the 
manner shown by the former steps. From this example and analysis 
we deduce the following 

Rule. I. Point off the given number into periods of three 
figures each^ counting from units* place toward the left and right. 

II. Find the greatest cube that does not exceed the left hand 
period^ and write its root for the first figur^ in the required 
root ; suUract the cube from the left hand period^ and to the 
remainder bring down the next period for a dividend. 

III. At the left of the dividend write three times the square 
of the first figure of the root, and annex Jtpo ciphers, for a trial 
divisor ; divide the dividend by the trial divisor, and write the 
quotient for a trial figure in tiie TOot* 
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IV. Annex the trial figvre to three times the farmer fignte^ 
and write the resuU in a column marked 1, one line below the 
trial divisor ; mtdtiply this term by the trial figure^ and write 
the product on the same line in a column marked II ; add this 
term^ as a correction to the trial divisor^ and the result will be 

' the complete divisor, 

V. Multiply the complete divisor by the trial figure^ and 
subtract tfte product from the dividend^ and to the remainder 
briny dovm the next period for a new dividend. 

VL Add the square of the last figure of the root, the last 
term in column II, and the complete divisor together, and annex 
two ciphers^ for a new trial divisor; with which obtain an- 
other trial figure in the root. 

YU. Multiply the unit figure of the last term in column I 
by 3, and annex the trial figure of the root for the next term 
of column I ; multiply this result by the trial figure of the root 
for the next term of column II % add this term to the trial 
divisor for a complete divisor^ with which proceed as before. 

Notes. 1. If at any time the product be greater than the dividend, 
diminish the trial figure of the root, and correct the erroneous woft.. - 

2. If a cipher occur in the root, annex two more ciphers to the 
trial diyisor, and another period to the dividend ; then proceed as be- 
fore with column I, annexing both cipher and trial figure. 



. Wtiatis 


EXAHPDES FOR PRACTICE. 

the cube root of 79.112 ? 

OPERATION. 

79.112 1 4.2928 + ,-4ii#. 
64. 


122 


244 


4800 15112 
5044 10088 


1269 


,11421 


529200 6024000 
540621 4865589 


12872 


25744 


55212300 158411000 
55238044 110476088 


128768 1030144 


5526379200 47934912000 
5527409344 44219274752 
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2. What is the cube root of 84604519 ? Ans. 439. 

3. What is the cube root of 2357947691 ? Ans. 1331. 

4. What is the cube root of 10963240788375 ? Ans. 22215. 

5. What is the cube root of 270671777032189896? - 

Ans. 646866. 

6. What is the cube root of .091125? Jns. .45.* 

7. What is the cube root of .000529475129 ? Ans. .0809. 

8. What is the approximate cube root of .008649 ? 

Ans. .2052 -f. 
Extract the cube roots of the following numbers : — 



-^2 = 1.259921+ 
^8 = 1.442249+ 
-^4 = 1.587401+ 



-^5 = 1.709975+ 
-^6 = 1.817120+ 
-^7 = 1.912931+ 



APPLIOATIONS IN CUBE BOOT. 

1. What is the length of one side of a cistern of cubical 
form, containing 1331 solid feet? * Ans. 11 feet. 

2. The pedestal of a certain monument is -a square block of 
granite, containing 373248 solid inches; what is the length 
of one of its sides ? Ans. 6 feet. 

3. A cubical box contains 474552 solid inches ; what is 
the area of one of its sides ? Ans. 42 J sq. ft. 

4. How much paper will be required to make a cubical 
box whi<jh shall contain §J of a solid foot ? Ans. f of a yard. 

5. A man wishes to make a bin to contain 125 bushels, of 
equal width and depth, and length double fhe width ; what 
must be its dimensions ? Ans. Width and depth, 51.223 + 
inches ; length, 102.446 + inches. 

Note. Spheres are to each other as the cubes of their diameters or 
circumferences. 

6. There are two spheres whose solid contents are to each 
other as 27 to 343 ; what is the ratio of their diameters ? 

Analysis. Since spheres are to each other as the cubes of their 
diameters, the diameters will be to each other as the cube roots of 
the spheres ; and ^^ = 3, 5^343 = 7 ; hence the diameters required 
are as 3 to 7. 
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7. Th6 diameter of a sphere containing 1 solid foot is 14.9 
inches ; what is the diameter of a sphere containing 2 solid 
feet? Ans. 18.7 + inches. 

8.*K a cable 4in. in circnmference, will support a sphere 2ft. 
in diameter, what is the diameter of that sphere which will be 
'supported by a cable Sin. in circumference? Ans. 2.32 -h ft* 

AKITHMETICAL PROGRESSION. 

433. An Arithmetical Progreasion, or Seriei^ is a series 
of numbers increasing or decreasing by a common difference. 
Thus, 3, 5, 9, 11, &c., is an arithmetical progression with an 
ascending series, and 13, 10, 7, 4, &c, is an arithmetical pro- 
gression with a descending series. 

433* The Terms of a series are the numbers of which it 
is composed. 

434. The Eztt^mes are the .first and last terms. 
433. The Means are the intermediate terms. 

436. The Common DifEereoce is the difference between 
any two adjacent terms. 

437. There are Jive parts in an arithmetical series, any 
three of which being given, the, other two may be found. 
They are as follows : the first term, last tenn^ common differ^ 
encey number of terms, and sum ofaU the terms. 

CASE X. 

438. To find the last term when the first term, 
common difference, and number of terms are given. 

Let 2 be the first term of an ascending series, and 3 the 
compion difference ; then the series will be written, 2, 5, 8, 11, 
14, or analyzed thus : 2, 2 + 3, 2 + 3 + 3, 2 + 3 + 3 + 3, 
2 + 3 + 3 + 3 + 3. 

Here we see that, in an ascending series, we obtain the 
second term by adding the common difference once to the first 
term ; the third term, by adding the common difference twice 
to the first term; and, in general, we obtain any. term by 
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adding the common difference a< many timei to the first term 
as there are terms less <me. 

NoTB. The analyBiB for a diwcending series would be tSmilar. 
Hence, 

Rule. MvUiply ike common difference by the number of 
terms less ane^ and add the product to the fint term^ if the 
series he aseendingy and subtract it if the series be descefidinff. 

EXA1)£PLE8. 

1. The first term .of an ascending series is 4, the common 
difference 8, and the number of terms 19; what is the last 
term? Ans. 58. 

2. What is the 13th term of a descending series whose first 
term is 75, and common difference 5 ? Ans. 15. 

3. A boj bought 18 hens, paying 2 cents for the first, 5 
cents for the second, and 8 cents for the third, in arithmetical 
progression ; what did he paj for the last hen ? 

4. What is the 40th term of the series ^, f, 1, Ij, &c? 

Ans. lOf 

5. A man travels 9 days; the first day he goes "20 miles, 
the second 25 miles, increasing 5 miles each daj; how far 
does he travel the last day of his journey ? Ans. 60 miles. 

6. What 18 the amount of $100, at 7 per ctot, for 4§ 
years ? $100 -f $7 X 45 = $415, Ans. 

CASE 11. 

439. To find the common difference when the 
extremes and number of terms are given. 

Referring to the series, 2, 5, 8, 11, 14, analyzed in 438, 
we readily see that, by subtracting the first term from any 
term, we have left the common difference taken as many times 
as there are terms less one ; thus, by taking away 2 in the 
fifth term, 2+^ + 3 + 3 + 3> w© ^ve 3 taken 4 times. 
Hence, 

Rule. Divide the difference of the extremes by the number 
of terms less one. 
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EXAMFLESU 

1. The first tenn is 2, the last term is 17, and the nnmber 
of tenns is 6 ;* what is the common difference ? An$, 3. 

2. A man has seven children, whose ages are in arithmetical 
progression; the youngest is 2 jears old, and the eldest 14; 
what is the common difference of their ages ? An$. 2 years. 

8. The extremes of an arithmetical series are 1 and 50^ 
and the number of terms is 34 ; what is the common difference ? 

4. An invalid commenced to walk for exercise, increasing 
the distance daily by a conmion difference ; the first day he 
walked 3 miles, and the 14th day 9^ miles ;^ how many miles 
did he walk each day ? 

NoTB. When we have found the conunon difference we minr add it 
once, twice, &c., to the first term, and we have the series, and conse- 
quently the meana, 

- Am. 3, 3^, 4 4^, 5, 5^, &c 

CASE m. 

440. To find the number of terms when the ex- 
tremes and common difference are given. 

Examining the series, 2, 5, 8, 11, 14^ analyzed in 488^ 
we also see that after taking away the firgt te]rm from any 
term, we have left the common difference taken as many 
times as the number ofterms^ less 1. Hence, 

BiTLE. Divide the difference of the extremee hy the common 
difference^ and add 1 to the quotient. 

EXAMPLES. 

1. The extremes are 7 and 43, and the common difference 
is 4 ; what is the number of terms ? An$. 10. 

2. The first term is 2 j^, the last term is 40, and the common 
difference is 7^ ; what is the number of terms ? Ans. 6. 

3. A laborer agreed to build a fence on the following con- 
ditions: for the first rod he was to have 6 cents, with an 
increase of 4 cents on each successive rod ; the last rod came 
io 226 cents ; how many rods did he build ? Ans. 56 rods. 
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/■ CASE IV. 

441* To find tbe sum of all the terms when the 
extremes and number of terms are given. 

To deduce a rule for fip^ing the turn of all the terms^ we 
will take the series 2, 5, 8, 11, 14, writing it under itself in an 
inverse order, and add each* term ; thus, 

2+5+ 8 + 11 + 14=40, once the sum. 
14-1-11+ 8+5+ 2 = 40, " « « 
16 + 16 + 16 + 16 + 16 = 80, twice the sum. 

Here we perceive that 16, the sum of the extremes, multi- 
plied by 5, the number of terms, equals 80, which is twice the 
sum of the teriet. Dividing 80 bj 2 gives 40, which is the 
sum required. Hence, 

Rule. Mtdtiply the sum of th^ extremes by the number of 
terms^ and divide the product by 2. 

EXAMPLES. — 

1. The extremes are 5 and 32, and the number of terms 12 ; 
what is the sum of all the terms ? Ans. 222. 

2. How many strokes does a common clock make in 12 
hours ? Ans, 78 strokes. 

3. What debt can be discharged in a year by weekly pay- 
ments in arithmetical progression, th6 first being $24, and the 
last $1224? Ans. $32448. 

4. Suppose 100 apples were placed in a line 2 yards apart, 
and a basket 2 yards from the first apple ; how far would a 
boy travel to gather them up singly, and return with each 
separately to the basket ? Ans. 20200 yards. 

GEOMETRICAL PROGRESSION. 

443. A Oeometrical Progression is a series of numbers 
increasing or decreasing by a constant multiplier. 

When the multiplier is greater than a unit, the series Is 
14* 
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ascending \ thus, 2, 6, 18, 54, 162, is an ascending series, in 
which 3 is the multiplier. 

When the multiplier is less than a unit, the series is descend- 
ing \ thus, 162, 54, 18, 6, 2, is a descending series, in which j 
is the multiplier. 

4 4 3* The Batio is the constant multiplier. 

414L4* In every geometrical progression there are five 
parts to be considered, any three of which being given, the 
other two may be determined. The^ are as follows : The^rs^ 
term^ last term, ratio, number of terms, and the sum of aU the 
terms. 

The firsthand last terms are the extremes, and the interme- 
diate terms are the meam. 

CASE I. 

44ti. To find any term, the first term, the ratio, 
and number of terms being given. 

The first term is supposed to exist independently of the 
ratio. Using the ratio once as a factor, we have the second 
term ; using it twice, or its second power, we have the third 
term ; using it three times, or its third power, we have the 
iburth term ; and, in general, the power of the ratio in any 
term is one less than the number of the term. The ascending 
series, 2, 6, 18, 54, may be analyzed thus: 2, 2 X 3, 2 X 
3X3, 2X3X3X3. 

In this illustration we see that 

1st term, 2, is independent of the ratio. 

2d « 6 = 2X3 = the first term into the 1st power of 
the ratio. 

3d term, 18 = 2 X 3 « = the first term into the 2d power 
of the ratio. 

4th term, 54 = 2 X 3 ^ = the first term into the 3d power 
of the ratio. Hence 

Rule. Multiply the first term hy that power of the ratio 
denoted hy the nrnnbet of terms less 1. 
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EXAMPLES. 

1. The first term of a geometrical series is 4, the ratio is S ; 
what is the 9th term ? Ans. 4 X 3» = 26244. 

2. The first term is 1024, the ratio {^ and the namher of 
terms 8 ; what is the last term ? Ans» i^. 

3. A boj bought 9 oranges, agreeing to pay 1 mill for the 
first orange, 2 mills for the second, and so on ; what did the 
last orange cost him ? Ans. $.256. 

4. The first term is 7, the ratio ^ and the number of terms 
7 ; what is the last term ? Ans. Tviur* 

5. What is the amount of $1 at compound interest for 5 
years, at 7 per cent, per annum ? Ans. $1.40255 -{-. 

Note. In the above example the first term is f 1, the ratio is f 1.07, 
and the number of terms ia 6. 

6. A drover bought 7 oxen, agreeing to pay $8 for the first 
ox, $9 for the second, $27 for the third, and so on ; what did 
the last ox cost him ? Ans. $2187. 

CASE n. 

446. To find the sum .of all the terms, the ex- 
tremes and ratio being given. 

If we take the series 2, 8, 32, 128, 512, in which the ratio 
is 4, multiply each term by the ratio, and add the terms thus 
multiplied, we shall have 

But 2 + 8 + 32+128 + 512= 682 = ) g^^'"° °^ '^ 

Hence, by subtracting^we get 2(^8--^ =2(^6 ={^^^'^ 
Dividing by 3, the ratio less one, 2046+3=682={£j'J,*^^3.'~°^ «^ "^ 

The subtraction is performed by taking the lower line or 
series from the upper. All the terms cancel except '2048 and 
2. Taking their difference, which is 3 times the sum, and dir 
viding by 3, the ratio less one, we must have the sum of all 
the terms. Hence 
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BuLE. Multiply the greater extreme hy the ratio, subtract 

the less extreme from the product, and divide the remainder 

by the ratio less 1. 

Note. Let every decreaaing series be inyerted, and the first term 
called the last ; then the ratio will be greater than a unit. If the series 
be inJinUef the first tenn is a cipher. 

EXAMPLES. 

1. The first term is 2, the last term 512, and the ratio 3 ; 
what is the sum of all the terms ? Ans. 767. 

2. The first term is 4» the last term is 262144, and the 
ratio is 4 ; what is the sam of the series ? Ans. 349524. 

3. The first term of a descending series is 162, the last 
term 2, and the ratio ^ ; what is the sum ? Ans. 242. 

4. What is the value of ^, ^, jj^, ScCy to infinity ? Ans. ^. 

NoTB. In the following examples we first find the last term by the 
Rule under Case I. . 

5. What yearly debt can be discharged by monthly pay- 
ments, the fiirst being $2, the second $6, and the third $18^ 
and so on, in geometrical progression ? Ans. $531440. ^ 

6. If a grain of wheat produce 7 grains, and these be sown 
the second year, each yielding the same increase, how many 
bushels will be produced at this rate in 12 years, if 1000 grains 
make a pint ? Ans. 252315 bu. 4| qt. 

7. Six persons of the Morse family came to this country 
200 years ago ; suppose that their number has doubled every 
20 years since, what would be their number now ? 

NoTB. The other cases in Progression wiU be found in the Higher 
Arithmetic. 
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^ 1. One half the siun of two numbers is 800, and one half the 
difference of the same numbers is 200 ; what are the numbers ? 

Ans. 1000 and 600. 

2. What number is that to which, if you add { of A of itself, 
the sum will be 61 ? Ans. 55. 

3. What part of 8 day is 3 h. 21 min. 15 sec? Ans. ^^. 
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4. A commission merchant received 70 bags of wheat, each con- 
taining 3 bu. 3 pk. 3 qt ; how many bushels did he receive ? 

5. Four men, A, B, C, and D, are in possession of $1100; A 
has a certain sum, B has twice as much as A, C has $300, and D 
has $200 more than C ; how many dollars has A ? Ana, $100. 

6. At a certain election, 3000 votes were cast for three candi- 
dates, A, B, and C ; B had 200 more votes than A, and G had 800 
more than B ; how many votes were cast for A P Ans, 600. 

7. What part of 17^ IS 3^? ^ Am. ^. 

8. The dmerenoe between f and |^ of a number is 10 ; what is 
the mmiber ? Am* 560. 

9. A merchant boueht a hogshead of rum ibr $28.35 ; how 
much water must be acMed to reduce the first cost to 35 cents per 
gallon P Ans. 18 gaL 

10. A and B traded with equal sums of money ; A gained a sum 
equal to \ of his stock ,* B lost $200, and then he had \ as much as 
A ,* how much was the original stock of each P Ans, $500. 

11. A fanner sold 17 bushels of barley, and 13 bushels of wheat, 
for $31.55 ; he received for the wheat 35 cents a bushel more than 
for the barley ; what was the price of each per bushel P 

Ana. Barley, $.90 ; wheat, $1.25. 

12. What is the interval of time between March 20, 21 minutes 
past 3 o'clock, P. M., and April 11th, 5 minutes past 7 o'clock, 
A. M. P Ana. 21 da. 15 h. 44 min. 

^ 13. What o'clock is it when the tune from noon is A^of the 
time to midnight P Ana. 5 o'clock 24 min. r . M. 

14. What is the least number of gallons of wine that can be ship- 
ped in either hogsheads, tierces, or barrels, just filling the vessels, 
without deficit or excess P Ans. 126 gal. 

15. A ferryman has four boats ; one will carry 8 barrels,* another 
9, another 15, and another 16 ; what is the smallest number of bar- 
rels that will make full freight for any one, and all of the boats ? 

16. A and B have the same income ; A saves \ of his, but B, 
bjr spending $30 a year more than A, at the end of four years finds 
himself $40 in debt; what is their income, and how much does 
each spend a year P C Income, $160. 

Ans. ^ A spends $140. 
( B spends $170. 

17. If a load of plaster weighing 1825 pounds cost $2.19, how 
much is that per ton of 2000 pounds P Ans. $2.40. 

18. If-' . . . . -^ , .. 

the cost < 

19. I 
to lend me $1000 to Balance the favor P 

20. Bought railroad stock to the amount of $2356.80, and found 
that the sum invested was 40 per cent of what I had left ; what 
sum had I at first P Ans. $8248.80. 

21. 20 per cent, of 4 of a number is what per dent of 4 of it P 

■ Am. 12i. 
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22. Divide a prize of $10200 among 60 priyates, 6 subaltern 
officers, 3 lieutenants, and a commander, giving to each subaltern 
double the share of a private, each lieutenant 3 times as much as 
the subaltern, and to tne commander double that of a lieutenant ; 
how much is each man's share ? Ans. Com. $1200 ; each man, $100. 

23. A is 51 miles in advance of B, virho is in pursifit of him ; A 
travels 16 miles per hour, and B 19'; in how many hours will B 
overtake A ? 

24. How much wool, at 20, 30, and 64 cents per pound, must be 
mixed ynth 95 pounds at 50 cents, to make the whole mixture 
wordi 40 cents per pound ? 

Ans. 133 lb. at 20 ; 95 lb. at 30 ; 190 lb. at 54 cents. 

25. If 240 bushels of wheat are purchased at the rate of 18 
bushels for $22^, and sold at the rate of 22^ bushels for $33.75, 
what is the profit on the whole P Ans. $60. 

26. My horse, wagon, and harness together are worth $169 ; the 
wagon is worth 4 times the harness, and the horse is worth double 
the wagon -, what is the value of each P C Horse, $104, 

Ans. 2 Wagon, $ 52. 
( Harness, $ 13. 

27. The shadow of a tree measures 42 feet ; a staff 40 inches in 
length caats a shadow 16 inches at the same time ; what is the 
height of the tree ? Ans. 98i ft. 

28. If a piece of land 40 rods long and 4 rods wide make an 
acre, how wide must it be to contain uie same if it be but 25 rods 
long ? Ans. 6{ rods* 

29. A, B, and C are employed to do a piece of work for $26.45 ; 
A and B together are supposed to do f of it, A and C ^, and B 
and G 14, and paid proportionally ; how much must each receive P 

30. If 12 ounces of wool make 24 yards of cloth that is 6 quar- 
ters wide, how many pounds of wool will it take for 150 yards of 
cloth 4 (quarters wide? 

31. Six persons, A, B, C, D, E, and F, are to share among them 
$6300 : A is to have \ of it,,Bt» C -J, D is to have as much as A 
and C together, and the remainder is to be divided between E and 
F in the proportion of 3 to 5 ; how much does each one receive P 

32. What is the amount of $200 for 8 years at 6 per cent com- 
pound mterest P ^ Ans. $318,769. 

33. A garrison, consisting of 360 men, was provisioned for 6 
months ; but at the end of 5 months they dismissed so many of the 
men that the remaining provision Irated 5 months longer ; how 
many men were sent away? 

84. A certain principal, at oompoand interest for 5 years, at 6 
per cent, will amount to $669.113 ; in what time will U>e same 
principal amount to the* same sum, at 6 per cent, simple interest? 

Ans. 6 yr. 7 mo. 19.8+da. 

85. Paid $148,862 for 9728 feet of pine lumber ; how much wm 
thfit j)er thousantl ? 
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36. Comparing two numbers, 483 was found to be their least 
common multiple, and 23 their greatest common divisor ; what 
13 the pioduct of the numbers compared ? Aru. 11,109. 

37. Eight workmen, laboring 7 hours a day for 15 days, were 
able to execute |^ of a job ; in how many days can they complete the 
residue, by working 9 nour^ a day, if 4 workmen are added to their 
number P Arts, 15f days. 

38. If a hall 36 feet long and 9 feet wide require 36 yards of 
carpetinff 1 ybM wide to coyer the floor, how many yards 1^ yards 
wiae willcoyei a floor 60 feet long and 27 feet wiae P 

Ans. 144 yards, 

39. A, B, and C traded in company ; A put in $1 as often aft B 
put in. $3, and B pot in $2 as often as C put in $5 ; B's money was 
in twice as long as C's, and A's twice as long as B's ; they gained 
$52.60 ; how much was each man's share of the gain P ( A's, $12. 

Ans. 2 B's, $18. 
(Cs, $22.50. 

40. A and B found a watch worth $45, and agreed to diyide the 
yalue of it in the j atio of f to 4 ; how much was each one's share P 

J$20,A's. 
-^'*'- \ $25, B's. 

41. A man received $33.25 interest on a sum of money, loaned 

6 years previot^s, at 7 per cent. ; what was the sum lent P . 

Ans, $95. 

42. The diameter of a ball weijB^hing 32 pounds is 6 inches ; 
what is the diameter of » ball weighing 4 pounds P Ans. 3 inches. 

43. Divide $360 in the proportion of 2, 3, and 4. 

Ans. $80, $120, $160. 

44. If by working 6{ hours a day a man can accomplish a job in 
12^ days, how mauy days will be required if he work 84 hours per 
day? Ans. 9^ days. 

45. An open court contains 40 square yards ; how many stones, 
9 inches square, will be required to pare it ? Ans. 640. 

46. A drover paid $76 for csJves and sheep, paying $3 for calves, 
and $2 for sheep ; he sold \ of his calves and f of his sheep for 
$23, and in so doing lost 8 per cent on their cost ; how many of 
each did he purchase P Ans. 12 calves ; 20 sheep. 

47. If a cistern, 17^ feet long, lOJ broad, and 13 deep, hold 646 
barrels, how many barrels will mat cistern hold that is 16 feet long, 

7 broad, and 15 deep P Ans. 384 bbls. 

48. If 12 men, working 9 hours a day, for 154 days, were able to 
execute -f of a job, how many men may be withdrawn, and the resi- 
due be finished in 15 days more, if the laborers are employed only 
7 hours a day ? Ans. 4 men. 

49. A general formed his men into a square, that is, an equal 
number in rank and file, and found that he had 59 men over ; and 
iiicr easing the nuntb^r in both rank and file by 1 man, he wanted 84 
men to complete the square ; how many men had he P Ans. 5100. 
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60. Bought vheat at $1.50 per bushel, corn at $.75 per bushel, 
and barley at $.60 per bushel ; the wheat cost twice as mdch as the 
com, and the corn twice as much as the barley ; of the sum paid, 
$243 and \ of the whole was for wheat, and $153 and ^ of the 
whole was for the com ; how many bushels of grain did I purchase ? 

Ans. 756. 

51. Divide $630 among 3 persons, so that the second shall have 
f as much as the first, and tne third ^ as much as the other two ; 
what is the share of each P C Ist, $240. 

Ans. 2 2d, $180. 
(3d, $210. 

52. Bought a hogshead of molasses for $28, and 7 gallons 
leaked out ; at what rate per gallon must the jremainder be sold to 
gain 20 per cent P • 

53. 20 per cent, of f of a number is how many per cent of 2 
times |of 14 times the number P Ans, 7^. 

54. B and C, trading together, find their stock to be worth $3500, 
of which C owns $2100 ; Siey have gained 40 per cent on their first 
cwital ; what did each put in P .^ S B, $1000. 

55. If the ridge of a building be 8 feet above the beams, and the 
building be 32 feet wide, what must be the length of rafters P 

56. If 12 workmen, in 12 days, working 12 hours a day, can 
make up'75 yards of cbth, J of a yard wide, mto articles of clothing : 
how many yards, 1 ^lird wide, can be made up into like articles, by 
10 men, working 9 days, 8 hours each day P Ans. 23^ 

57* A grocer sells a farmer ICO pounds of sugar, at 12 cents a 
pound, and makes a profit of 9 per cent. ; the fanner sells him 100 
pounds of beef, at 6 cents a pound, and makes a profit of 10 per 
cent ; who gains the more by the trade, and how much P 

Ans, The grocer gains $.445 + more. 

5a In 1 yr. 4 mo. $311.50 amounted to $336.42, at simple 
intwest ; what was the rate per cent ? Ans, 6. 

59. Three persons engage to do a piece of work for $20 ; A and 
B estimate that they do | of it, A and C that they do | of it, and B 
and C that they do } of it ; according to this estimate, what part of the 
$20 should each man receive P ' Ans, A% $1 If ; B*s, $5^ ; C's, $2f . . 

60. Paid $375, at the rate of 2i per cent, for insurance on a 
cotton factory and the machinery ; Tor what amount was the policy 
given P ^ 

61. A merchant bought goods insJBoston to the amount of $1000, 
and gave his note, dated Jan. 1, 1857, on interest after 8 months; 
six months after the note was given he paid $560, and 5 months 
after the first payment he paid $406 ; what was due Aug 23, 1859 P 

Ans. $66.68+ 

62. If I of A's money be equal to 4 of B's, and 4^of B's be equal 
to f of C^s, and i of C's be equal to f of D's, and D has $45 moro 
dim C, how much has each^ .^ S A, $378; C,$360; 

^***-^B,$336; D,$405. 
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63. A owed B $900, ta be paid in 3-yean ; but at the expintion 
of 9 months A agreed to pay 9300 if B would wait long enough for 
the balance to compensate for the advance; how long should B 
wait after the expiration of the 3 years ? Ans, 13^ mo. 

64. A certain clerk recdyes fiSOO a year ; his expenses equal ^ 
of what he saves ; how much of his salary does he save yearly ? 

'65. A merchant sold cloth at $1 ^ yard, and made 10 per c«nt. 
profit ; what would have been his gam or loss had he sold it at $.87^ 
per yard ? Am. Loss, 3f per cent. 

66. What is the cube of —7^ Ans. fj. 

63 V 

67. What is the cube root of — r Ans. |. 

68. A miller is required to grind 100 busheb of provender worth 
60 cents a bushel, from oaU worth 20 cents, com worth 35 cents, 
rye worth 60 cents, and wheat worth 70 cents per bushel; how 
many bushels of each may he take P 

69. A man owes $6480 to his creditors ; his debts are in arith- 
metical progression, the least being $40, and the greatest $500; 
required the number of creditors and the common difference between 
the debts. j^o $ 24 creditors. 

^^' I $20 difference. 

70. Two ships sail from the same port ; one goes due north 128 
miles, and the other due east 72 miles ; how far are the ships from 
each other? An*. 146.86-^ miles. 

71. If 10 pounds of cheese be equal in value to 7 pounds of 
butter, and 11 pounds of butter to 2 bushels of com, and 14 bushels 
of com to 8 bushels of rye, and 4 bushels of rye to 1 cord of wood ; 
how many pounds of cheese are equal in value to 10 cords of wood P 

Ai%8, 660. 

72. A and B traded until they gained 6 per cent on their stock ; 
then f of A's gain was $18 ; if A*8 stock was to B's as f to ^, how 
much did each gain, and what was the original stock of each P 

j„^ S ^*^ &^f 9^^ f stock, $7^0. 
-an*. ^B»8 « $37.60; « $625. 

73. If 20 men, in 21 days, by working 10 hours a day, can dig a 
trench 30 ft long, 16 ft wide, and 12 ft deep, when the ground is 
called 3 degrees of hardness, how many men, in 25 days, by work- 
ing 8 hours a day, can dig another trench 45 ft long, 16 it. wide, 
and 18 ft deep, when the groimd is estimated at 5 de^ees of 
hardness? - Ans. 84. ^ 

74. Wishing to know the height of a certain steeple, I measured 
the shadow of the same on a horizontal plane, 27^ feet ; I then 
erected a 10 feet pole on the same plane, and it cast a shadow of 2} 
feet ; what was the height of the steeple ? Ans. 103| ft 

75. A can do a piece of work in 3 days, B can do 3 times as 
much in 8 days, and C 5 times as much in 12 days; in what time 
can they all do tne first piece of work ? Ans. f da. 
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76. A person sold two farms for $1890 each ; for one he received 
25 per cent more than its true value, and for the other 25 per cent, 
less than its true value ; did he gain or lose by the sale, and how 
much? Jns. Lost $252. 

77. Three men paid $100 for a pasture; A put in 9 horses, B 12 
cows for twice the time, and G some aheep for 2} times as long 
as B's cows ; C paid one half the cost ; how many sheep had he, 
and how much did A and B each pay, provided 6 cows eat as much 
as 4 horses} and 10 sheep as much as 3 cows ? CC had 25 sheep. 

^n«. ^ A paid $18. 
(B « $32. 

78. A man purchased goods for $10500, to be paid in three equal 
installments, without interest ; the first in 3 months, the second in 
4 months, the third in 8 months ; how much ready money will pay 
the debt, money being worth 7 per cent ? Ans. $10203.94 -\- • 

79. A farmer sold 50 fowls, consisting of geese and turkeys; for 
the geese he received $.75 apiece, and for the turkeys $1.25 apiece, 
and for the whole he received $62.50; how many were there of 
each ? Ans. 20 geese, 30 turkeys. 

80. There is an island 73 miles in circumference, and 3 footmen 
start together and travel around it in the same direction ; A goes 5 
miles an hour, B 8, and C 10 ; in what time will they all come 
together again if they travel 12 hours a da^ ? Ans. 6 da. 1 h. 

81. A, B and C are to share $100000 in the proportion of 4, 4, 
and \f respectivelv ; but C dying, it is required to divide the whole 
sura proportionidly between the other two ; how much is each one's 
share ?^ .. S A's, $57142.854. 

^^- i B's, $42857. 14f 

82. A, B, and C have 135 sheep ; A's plus B's are to B's plus 
Cs as 5 to 7, and C's minus B's to C's plus B's as 1 to 7 ; how many 
has each ? Ans. A, 30 ; B, 45 ; C, 60. 

83. A man sold one hog, weighing 250 pounds, at 4 cents per 
pound ; a second, weighing 300 pounds, at 44 cents ; and a third, 
weighing 369 pounds, at 5 cents ; what was tne average price per 
pound for the whole P Ans. 4|^ cents. 

84. In a certain factory are employed men, women and boys ; 
the boys receive 3 cents an hour, the women 4, and the men 6 ; the 
boys work 8 hours a day, the women 9, and the men 12 ; the bovs 
receive $5 as often as the women $10, and for every $10 paid to the 
women, $24 are paid to the men ; how many men, women, and 
boys are there, the whole number being 59 ? 

An^. 24 men, 20 women, 15 boys. 

85. A fountain has 4 receiving pipes, A, B, C, and D ; A, B, and 
C will fill it in 6 hours, B, C, and D in 8 hours, C, D, and A in 10 
hours, and D, A, and B in 12 hours; it has also 4 discharging 
pipes, W, X, Y, and Z ; W, X, and Y will empty it in 6 hours, X, Y, 
and Z in 5 hours, Y, Z, and W in 4 hours, and Z, W, and X in 3 
hours ; suppose the pipes all open, and the fountain full, in what 
time would it be emptied? ' Ans, 6^ h. 
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86. How many building lots, each 75 feet by 125 feet, can be 
laid out on 1 A. 1 R. 6 P. 18^ sq. yd. ? Ans. 6. 

87. A man bought a house, and agreed to pay for it (1 on the 
first day of January, (2 on the first day of February, $^ on the 
first day March, and so on, in geometrical progression, through 
the year ; what was tiie oo0t of the house, and what the average 
time of payment ? j^ J $4095. 

* I Average time, Nov. 1. 

88. A man sold a rectangular piece of ground, measuring 44 
chains 32 links long by 36 chaina wide; Imw many acres did it 
contom ? Am. 159 A. 2 R. 8.32 P. 

89. What number is that which being increased by its half, its 
third, and 18 more, will be doubled ? Ans, 108. 

90. A merchant has 200 lb. of tea, worth $.62^ per pound, which 
he will sell at $.56 per pound, provided the purchaser will pay in 
coffee at 22 cents, whicn is worth 25 cents per pound ; does the 
merchant gain or lose by the sale of the tea, and how much per 
cent. P Ans. gained lA- per cent 

91. A man owes a debt to be paid in 4 equal installments at 4, 
9, 12, and 20 months, respectively; discount being allowed at 5 per 
cent., he finds that $750 ready money will pay the debt ; how much 
did he owe? Ans. $784.74 -|-. 

92. A and B traded upon equal capitals ; A gained a sum equal 
to I of his capital, and B a sum equal to ^ of his ; B's gain was 
$500 less than A*s ; what was the capital of each ? Ans. $4000. 

93. I purchase goods in bills as follows: June 4, 1859, $240.75 ; 
Aug. 9/ 1859, $137.25 ; Aug. 29, 1859, $65.64 ; Sept 4, 1859, 
$230.36 ; Nov. 12, 1859, $36. If the merchant a^ee to allow 
credit of 6 mo. on each bill, when may I settle by paymg the whole 
amount? * ^4im. Feb. 1, 1860. 

94. A young' man inherited a fortune, \ of which he spent in 3 
months, and f of the remainder in 10 months, when he had only 
$2524 left ; how much had he at first P Aths. $5889.33 +. 

95. A man bought a piece of land for $3000, agreeing to pay 7 
per cent, interest, and to pay principal and interest in 5 equal an- 
nual installments ; how much was tne annual payment ? 

Ans. $731.67+. 

96. I have three notes payable as follows : one for $200. due 
Jan. 1. 1859, another for $350, due Sept 1, and another for $500, 
dne April 1, 1860 ; what is the average of maturity ? 

Ans. Oct 24, 1859. 

97. A man held three notes, the first for $600, due July 7, 1859 ; 
the second for $530, due Oct 4, 1859 ; and the third for $400, due 
Feb. 20, 1860 ; he made an equitable exchange of these with a 
speculator for two other notes, one of which was for $730, due Nov. 
15, 1859} what was the face of the other, and when due? 

. J Face, $800. 
^^^' ) Due Aug. 29, 1859. 
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MENSURATION OF LINES AND SUPERFICIES. 

447. In taking the measure of any line, surface, or solid, we are 
always jffovemed by some denomination, a unit of which is called^he 
Unit of Measure. Thus, if any lineal measure be estimated in feet» 
the unit of measure is 1 foot ; if in inches, the unit is 1 inch. K any 
superficial measure be estimated in feet, the unit of measure is 1 
square foot j if in yards, the unit is 1 square yard. 

44§. If any solid or cubic measure be estimated in feet, the 
unit of measure is 1 cubic foot ; if in yards, the unit is 1 cubic yard. 

449. The area of a ligiire is its superficial contents, or the 
surface included within any given lines, 

without regard to thickness. 

450. An Oblique Angle is an angle 
greater or less than a right angle; thus, 
ABC and C B D are oblique angles. a 

CASE I. 

451. To find the area of a square or a rectangle. 

453. A Square is a figure haying four equal sides and four 
right angles. 

453. A Sectangle is a figure haying four right angles, and 
its opposite sides equaL 

Rule. Multiply the length by the hreadth, amd the product vnU 
be the square contents, 

EXAMPLES FOR l^ACTICE. 

1. How many square inches in a board 3 feet long and 20 inches 
wide? —...". Ans. 720. 

2. A man bought a farm 198 rods long and 150 rods wide, and 
agreed to giye $32 an acre ; how much did the farm cost him ? 

Ans, $5940. 

3. A certain rectangular piece of land measures 1000 links by 
100 ; how many acres does it contain P Ans, X A. 

CASE II. 

454« To find the area of a rhombus or a rhomboid. 

455. A Bhomlnil is a figure haying four equal sides and four 
oblique angles. 

456* A Shomboid is a fi^re haying its opposite sides equal 
and parallel, and its angles obhque. 

Note. The square, rectangle, rhombus, and rhomboid, having their op- 
posite sides parallel, are called by the general name, pardUelogram, 

It is proyed in geometry that any parallelogram is equal to a rec- 
tangle of the same length and width ; hendb the 
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Rule. Multiply the length hy the shortest or perpendicular dis- 
tance between two opposite sides, 

EXAMPLES FOR PBACTICE. 

1. A meadow in the form of a rhomboid is 20 chains long, and 
the shortest distance between its longest sides is 12 chains } how 
many days of 10 hours each will it take a man to mow the grass on 
this meadow, at the rate of 1 square rod a minute P Ans, 6 da. 4 h. 

2. The side of a plat in the form of a rhombus is 15 feet, and a 
perpendicular drawn from one oblique, angle to the side opposite, 
will meet this side 9 feet from the adjacent angle ; what is tne area 
of the plat? Ans. 180 sq.ft. 

CASE III. 

457« To find the area of a trapezoid. 

45§. A Tra^ZOid is a figure having 
four sides, of which two are parallel 

The m^n length of a trapezoid is one 
half the sum of the parallel sides ; hence the 

Rule. Multiply one half the sum of (he parallel sides by the per- 
pendicular distance between them, 

EXAMPLES FOR PRACTICE. 

1. What are the square contents of a board 12 feet long, 16 
inches wide at one end, and 9 at the other ? Ans. 12^ sq. ft. 

2. What is the area of a board 8 feet long, 16' inches wide at 
each end, and 8 in the middle ? Ans. 8 sq. ft. 

3. One side of a field is 40 chains long, the side parallel to it is 
22 chains, and the perpendicular distance between these two sides 
Ls 25 chains ; how many ^es in the field ? Ans. 77 A. 5 sq. ch. ^ 

CASE IV. 

459. To find the area of a triangle. 

4dO. The Base of a triangle is the side on which it la supposed 
to stand. 

461* The Altitude of a triangle is the perpendicular distance 
from the angle opposite the base to the base, or to the base produced 
or extended. 

463« A Triangle is one half of a parallelogram of the same 
base and altitude ; nence the 

Rule. Multiply one half the base by the altitude, or one half the 
altitude by the oase. Or, Multiply the baae by ihe altitude, and 
divide the product by 2. 

EXAMPLES FOR PRACTICE. 

• 1. How many square yards in a triangle whose base is 148 feet^ 
and perpendiculeur 45 feet P As«* '^^^^^^ 
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2. The gable ends of a barn are each 28 feet vide, and the per- 
pendicular height of the ridge above the eaves is 7 feet ; how many 
leet of boards will be required to board up both gables ? 

Ans. 196 feet. 

CASE V. 

468« To find the cit'cumference or the diameter, of a drcle. 

'464. A Circle is a figure bounded by one 
uniform curved line. 

465. The Circumference of a circle is the 
curved line bounding it. 

466. The Diameter of a cu*cle is a straight 
line passing through the center, and termina- 
ting m the circumference. 

It is proved in geometry that in every circle the ratio between the . 
diameter and the circumference is 3.1416 -\- . Hence the 

Rule. I. To find the circumference. — MuUipltf the diameter 
% 3.1416. 
II>-To, find the diameter. — Multiply the circumference by .3183. 

EXAMPLES FOB PRACTICE. 

1. What length of tire wiU it take to band a carriage wheel 5 
feet in diameter ? Ans, 15 ft. 8.4 -[- in. 

2. What is the circumference of a circular lake 721 rods in 
diameter ? Ans. 7 mi. 25 rds. 1.54 -f- ft. 

3. What is the diameter of a circle 33 yards in circumference ? 

Ans, 10.5 + yards. 

CASE VI. 

467. To find the area of a circle. 

From the principles of geometry is derived the following 

Rule. I. When both diameter and circumference are given: — 
Multiply the diameter by the circumference, and divide the product 
by 4, 

n. When the diameter is given; — Multiply the square of the 
diameter by .7854. 

IIL When the circumference is given ; — Multiply the square of 
the circumference by .07958. 

EXAMPLES FOR PRACTICE. 

1. The diameter of a circle is 113, and the circumference 355; 
what is the area ? Ans. 10028.75. 

2. What is the diameter of a circular island containing 1 square 
mile of land ? Ans. 1 mi. 41 rd. 1.4 -r it. 

3. A man has a circulai garden requiring 84 rods of fencir.{> to 
inclose it j how much land \iv t\ie g«t^e;Tv^ Aua. ^ A.» 81.5 -J- i*. 
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MENSURATION OF SOLIDS. 

46§. A Solid or Body is a magnitade which has length, 
breadth, and tiiickness. 

CASE I. ^ 

469. I'd find the cubic contents of a prism, 
cube, or cylinder. 

470* A Prism is a solid whose bases or ends 
are any similar, equal, and parallel plane figures, 
and whose sides are parallelograms. 



471. A Cylinder is a body whose bases 
or ends are equal and parallel circles, and 
whose side is a uniform curved surface. 




473« The Altitude of a prism, cube, or cylinder, is the perpen- 
dicidar distance between liie two bases ; it is the length of the body. 

To estimate the solid contents of any one of the bodies defined 
under this case 

Rule. Midtiphf the area oftM base by the altitude. 

JBXAMPLES FOR PRACTICE. 

1. The side of a cubic block measures 8 inches ; how many cubic 
inches does it contain ? Ana. 512. 

2. The end of a prism 20 feet long is a right-angled triangle, the 
two shorter sides of which measure 9 and 12 inches ; what are the 
cubic contents of the prism P ^ Ans. 7^ cu. ft. 

3. A stick of timber is 25 ft. 3 in. long, 1 ft. 8 in. wide, and 18 in. 
thick ; how much will it come to at 8 cents per cubic foot ? 

Ans. $5.05. 

4. A cistern is 5^ feet in diameter, and 8 feet deep ; how many 
standard wine gallons will it contain ? Ans. 1421.7984 gal. 

Notes. 1. The mean or average diameter of a barrel or cask may be 
found by adding to the head diameter 1, or, if the staves be but little curv- 
ing, A: of the difference between the head and bung diameters. The cask 
will then be reduced to a cylinder, and its contents found by the above rule. 

2. The process of estimating the capacity of barrels or casks is called 
gauging. 

5. The head diameter of a cask is 22 inches, the bung diameter 
28 inches, and the length 31 inches ; how many wine gallons will it 
contain? Ans, 71.2504. 

6. The head diameter of a cask is 30 inches, the bung diameter 
35 inches, and the length 40 inches ; what is its capacity ? 



}34 



II. 






/Otents of a pyramid 



A a solid whose base is. any 

^e sides are triangles terminat- 

, top. 




47«^* jone is a solid whose base is a '£ircle» 
id whose side is a curved surface terminating in a 
>int at the top. 

Rule. Multiply the area of the base by ^ of the 
Uitude, 

EXAMPLES FOR PRACTICE. 

1. What are the soUd contents of a pyramid 15 feet square at 
le base and 40 feet high ? Ans. 3000 cu. ft. 

2. A pyramid has a triangular base, each side of which is 30 
ches, and the altitude of the pyramid is 4 feet ; what are the cubic 
intents ? ^ ^ , Ans» 3.6 -f- cu. ft. 

3. The base of a cone is 7 feet in diameter, and th&\altitude 16 
et 9 inches ; what are the solid contents P Ans, 214.87 -|- cu. ft. 

4. A heap of grain, in the form of a cone, is 4 i^ hi^h, and 
easures 15 feet round the base ; how many bushels does it con- 
in? - Ans. 19 bu. 5.9 4- qt. 

CASE III. 

476. To find the surface or the solid contents of a sphere. 

477. A Sphere or Globe is a solid bound- 
l by a single curved surface, which in every 
irt IS equally distant from a point within called 
J center. Hence 

Rule. I. To find the surface ; — Multiply the 
mare of the diameter by 3.1416. 
II. To find the solid contents; — Multiply (he 
ibe of the diameter by .5236. 

EXAMPLES FOR PRACTICE. 

1. How many square inches on the surface of a globe 15 inches 
I diameter? -4?w. 706.86. 

2. The diameter of a sphere is 18 inches ; what is its solidity? 

3. What is the solidity of a ball that can just be put into a cylin- 
ical cup 5 inches in diameter and 5 inches deep ? 

Ans, 65.45 cu. in. 
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